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ABSTRACT

The development and operation of eight federal“hydroelectric projects in
the Willamette River Basin impacted 30,776 acres of prime wildlife
habitat. This study proposes mitigative measures for the losses to
wildlife and wildlife habitat resulting from these projects, under the
direction of the Columbia River Basin (CRB) Fish and Wildlife Program.
The CRB Fish and Wildlife Program was adopted in 1982 by the Northwest
Power Planning Council, pursuant to the Northwest Power Planning Act of
1980. The proposed mitigation plan is based on the findings of loss
assessments completed in 1985, that used a modified Habitat Evaluation
Procedure (HEP) to assess the extent of impact to wildlife and wildlife
habitat, with 24 evaluation species. The vegetative structure of the
impacted habitat was broken down into three components: big game winter
range, riparian habitat and old-growth forest. The mitigation plan
proposes implementation of the following, over a period of 20 years:
1) purchase of cut-over timber lands to mitigate, in the long-term, for
big game winter range, and portions of the riparian habitat and old-
growth forest (approximately 20,000 acres) 2) purchase approximately
4,400 acres of riparian habitat along the Willamette River Greenway
3) three options to mitigate for the outstanding old-growth forest
losses. Monitoring would be required in the early stages of the 100-
year plan. The timber lands would be actively managed for elk and
timber revenue could provide 0&M costs over the long-term.
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EXECUTIVE SUMMARY

The following report provides a general plan to mitigate for significant
losses to wildlife and wildlife habitat in the Willamette River Basin. These
losses resulted from the construction of eight federal, mutli-purpose reser-
voir projects. Only the impacts attributable to hydroelectric development,
maintenance and operation, as discussed in Appendix B, will be mitigated for
under this plan. The basis for determining the exact proportion of hydro-
allocation responsibility has not yet been agreed upon.

The report bases its recommendations for mitigation, using a habitat-based
approach, on losses identified during an earlier phase of this planning pro-

cess. Utilizing the structural component concept explained in Section III.D
(Pg. 20), the habitat losses were grouped into three major categories: big
game winter range, vriparian habitat (i.e., vegetation along streams and
rivers), and old-growth forest (i.e., timber stands approximately 200 years
old). This approach was taken because 1) habitat structure is extremely
important to wildlife 2) each of the habitat categories is important to a
large number of wildlife species 3) three overall categories are easier to
understand and work with, than numerous, smaller, isolated vegetation types,
and 4) the winter range, riparian and old-growth categories all represent
threatened habitats in western Oregon.

It was determined that, of the 20,123 acres of prime habitat permanently lost
as a result of the eight projects, 49 percent was general purpose big game
winter range, 25 percent riparian habitat and 26 percent old-growth forest.
Essentially, this division of the 20,123 acres represents 'critical™ big game
winter range dissected into its component parts. The most important reason
for this approach is that, although riparian habitat and old-growth forest are
necessary to the existence of critical elk winter range, they also have high
intrinsic value to many other wildlife species: Values unrelated to winter
range.

The mitigation approach taken was, to Ffirst identify representative "key"
mitigation sites. These were selected primarily for their potential as future
big game winter range. These sites are cut-over private timber lands which
have the capacity to provide winter range for all but the harshest winters.
The quality of the low-land critical winter range that was lost, can never be
replaced. The purchase of approximately 20,000 acres of these cut-over timber
lands would provide the total structural replacement goal (49 percent) for elk
winter range. These lands would also provide mitigation for three percent of
the riparian goal and six percent of the old-growth forest goal.

Timber on the representative key mitigation sites is only around 10 to 2C
years old, but the old-growth component is credited as "functional™ at 90
years of age. This does not represent true old-growth, but allows us to
credit mitigation during *the 100-year time-frame of the mitigation plan,
according to a weighting system in Table 5 (pg. 52). For example, a mitiga-
tion site with a timber stand 20-years-old, will be credited as functional
old-growth for30 years because it will be 90+ years old for that proportion
of the 100-year plan. This "trade-off" is recommended because of the dedica-
tion, under this plan, of a certain segment of these mitigation lands to old-
growth forest; and the long-term benefit of public ownership.
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At the point where all potential mitigation value has been credited on the key
mitigation sites (i.e., 20,000 acres), there is still an outstanding debt:
22 percent (i.e., 4,400 acres) of riparian habitat, and 20 percent (i.e.,
3,900 acres) of true old-growth forest. The consensus of the Mitigation Team
was to seek to fulfill the riparian habitat goal through purchase of private
land within the boundaries of the projected Willamette River Greenway Plan.
Numerous opportunities for acquiring prime riparian habitat have been identi-
fied (Appendix H). There is no clear resolution as to how to achieve mitiga-
tion for old-growth forest beyond that on the key mitigation sites. Subse-
guently, three options are provided: 1) purchase, if possible, 3,900 acres of
true old-growth forest 2) purchase 5,934 acres of 40-year-old second-growth,
and 3) provide $20 million to maximize the mitigation opportunities for
old-arowth according to a specific heirarchv of criteria (pg. 42). The basic
mitigation approach-is summarized as follows:

Purchase: 1) 20,000 "acres of private
cut-over  timber lands
(for a cost of approxi-
mately $16 million)

and

2) 4,400 acres of private
land along the Willamette
River Greenway (for a
cost of approximately
$6,600,000)

Plus For total purchase and
management costs of:

01 d-growth Option: 1) Purchase 3,900 acres of
old-growth (for approxi-
mately $80 million)

$106,331,336

or

2) Purchase 5,934 acres
40-year-old timber (for
approximately $47 million)

$ 73,343,104

or

3) Provide $20 million to"
maximize opportunities

$ 46,307,500
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The scope of this mitigation plan encompasses the following overall goals:

a. Protect sufficient habitat through purchase, easement and enhancement to
compensate for the value of the habitat directly impacted; and regain
concomitant lost management opportunities:

b. Select those mitigation opportunities which would, Ffirst of all, address
the specific losses sustained (i.e., replacement of winter range, riparian
and old-growth forest components), while at the same time benefitting the
largest number of species possible, and taking into consideration current
habitat and wildlife management needs.

C. Provide sufficient flexibility for achieving mitigation within the
Willamette Basin, while allowing for the large number®of "unknowns" (e.g.,
availability of preferred mitigation sites, schedule of funding, fluctua-
tions in cost of old-growth forest lands).

As discussed in Section V (pg. 63), relative to other hydro-sites within the
Columbia River Basin, we are faced with a consideration that is unique to the
Willamette Basin: the high cost gf doing business in some of the most produc-
tive coniferous forest lands in the world. To adequately mitigate for the
identified losses, depending on which option of the preferred alternative is
considered, would cost between $46 million and $106 million over a period of
20 years (pg. 49). Mitigation, even at these levels, does not provide equal
replacement of lost habitat value. The Mitigation Team accepts the inability
to fully rectify past oversights with the resources at hand (i.e., Bonneville
funds and available habitat).

The recommendations in this mitigation plan represent a biological statement:
this is what was lost; this is what it would take under today"s constraints,
to mitigate for a significant portion of that loss. This fulfills the
contractual obligation of Oregon Department of Fish and Wildlife with the
Bonneville Power Administration under the Columbia River Basin Fish and
Wildlife Program, to develop a wildlife mitigation plan in concert with other
wildlife and land management agencies, using the most current scientific
information available. We have provided strong biological justification for
the mitigation recommendations, based on the magnitude of the habitat loss.

The biological scope of this mitigation plan has been defined, but several
fundamental issues have not yet been addressed. These issues include, what
level of funding the Northwest Power Planning Council will approve for the
Willamette; what the percent,of hydro-allocation mitigation responsibility
wili be; whether the general public feels the mitigation level for their lost
resources is too little or too much, and, to what degree the state and federal
policy-makers feel the identified losses should be mitigated, relative to the
opportunities available. The feasibility of"mitigation needs to be defined in
terms of "fair" compensation for Oregon, relative to the proportion of Bonne-
ville funds dedicated to wildlife in the Columbia River Basin; and, in terms
of the mitigation opportunities, what is the best expenditure of those funds
that would be compatible with state and federal policy.




Between 25 to 40 years ago, construction of the Willamette projects removed a
significant land base from the State of Oregon. Also lost was the opportunity
to manage .the concomitant wildlife resources. Regardless of the causes of
neglect in dealing with these losses, now that we have a blueprint for
wildlife mitigation in the Willamette Basin, it should no longer be delayed..-

LALLM

Michael C. Weland
Assistant Director
Habitat Conservation Division




l, ; INTRODUCTION

This report presents a plan to protect, mitigate and enhance wildlife
resources affected by the development and operation of federal hydro-
electric facilities in the Willamette River Basin of Oregon. The eight
projects constructed and operated by the U.S. Army Corps of Engineers
(USACE) include: Lookout Point, Dexter and Hills Creek dams on the
Middle Fork of the Willamette River; Cougar Dam on the South Fork of the
McKenzie River; Green Peter and Foster dams on the Middle Santiam and
Detroit and Big Cliff dams on the North Santiam (Figure 1), The Willa-
mette Basin drainage system is a major tributary of the Columbia River.
These federal projects come under the auspices of the Columbia River
Basin (CRB) Fish and Wildlife Program adopted by the Northwest Power
Planning Council (NPPC) in 1982, pursuant to Section 4(h) of the North-
west Power Planning and Conservation Act of 1980 (Regional Power Act).

Development of this plan was consistent with Section 1000 of the CRB
Fish and Wildlife Program and was funded by the Bonneville Power
Administration (BPA). This plan completes the third phase of a four
phase process to mitigate for hydro-related impacts to wildlife at the
identified projects, and provides the methodology for the implementa-
tion, or final, phase. This plan is based on the wildlife habitat loss
assessments completed in 1985 for all of the projects and is consistent
in proposing habitat-based mitigation as opposed to population-based
mitigation. An accounting system using '"target" species to evaluate
habitat quality was used to assess both habitat losses and potential
gains. The broad objectives of this plan were to: 1) develop wildlife
protection, mitigation, and enhancement goals for the target species
and, 2) recommend actions for the protection, mitigation and enhancement
of the target wildlife species.

Development of a large-scale mitigation plan, 25-40 years after initial
impacts have occurred, presents many difficulties. In all aspects of
the mitigation planning process, we have attempted to maintain a
balanced biological perspective. For example, we have credited natural
habitat recovery that has occurred since dam construction, as well as
benefits to wildlife that have resulted from project development. At
the same time, the quantity and quality of the habitat lost no longer
exists In the basin, so an innovative mitigation approach was necessary.

This plan was developed on a basin-wide approach because, in addition to
the ecological similarity of the project areas, it was believed this
approach would provide greater mitigation options, and be both more
cost-effective and expedient.

Although not fully taken advantage of, participation by all interested
parties was encouraged. The final mitigation team did represent all
public agencies with wildlife resource management responsibilities
within the Willamette Basin (Appendix A). This report represents the
best effort to develop a viable wildlife mitigation plan for the Federal
Power System in the Willamette Basin, taking into consideration such
diverse factors as lost management opportunities, present opportunities,
resource availability, present management needs, biological needs, high
timber-growing capacities and value, as well as changing public values.
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I1. DESCRIPTION OF PLANNING AREA AND PROJECT IMPACTS
II.A Pl anning Area
II.A.1 Project descriptions

The Willamette projects are located in three major drainages of the
Willamette River Basin (Figure 1). Cougar Dam is located at river mile
4.4 of the South Fork McKenzie River. Situated on the Middle Fork
Willamette River are Dexter (river mile 18), Lookout Point (river
mile 21.3), and Hills Creek (river mile 47.8) dams. Foster Dam is
located at river mile 38.5 of the South Santiam River, and upstream from
it is Green Peter Dam at river mile 5.5 of the Middle Santiam River.
Located on the North Santiam River are Big Cliff ("river mile 45.5) and
Detroit (river mile 48.5) dams.

Cougar, Hills Creek, Dexter, and Lookout Point reservoirs are located
within Lane County. Foster and Green Peter reservoirs are within Linn
County, and Detroit and Big Cliff reservoirs are situated along the
boundary between Linn and Marion counties.

Cougar, Hills Creek, Lookout Point, Green Peter, and Detroit projects
are multiple purpose facilities. Dexter, Foster, and Big Cliff projects
are reregulating reservoirs. The Willamette projects have the combined
capability to produce 408,000 kilowatts of power.

Construction on the eight Willamette projects was initiated between 1947
and 1961. Detroit and Big Cliff were the first projects completed
(1954); Green Peter and Foster were the most recent facilities to become
operational (1969).

With the exception of Dexter, Foster and Green Peter reservoirs, the
Willamette projects are located within the boundaries of the Willamette
National Forest of the U.S. "Forest Service (USFS). The upper portion of
Green Peter Reservoir is within the Salem District of the Bureau of Land

‘Management (BLM); the remainder of Green Peter, most of Big Cliff, and
all of Foster and Dexter reservoirs are surrounded by privately owned
lands.

I11.A.2 Loss assessments

Consistent with Measure 1004(b)(2) of the CRB Fish and Wildlife Program,
loss assessments were completed in 1985 for all of the projects. The
"affected areas" referred to in the loss assessments were most inten-
sively studied and included the areas directly affected by project
construction and operation. The affected areas encompassed the reser-
voirs, project facilities, staging areas, and relocated roads. Areas
not directly affected by the projects, but within the range of species
using the project areas, were considered when determining qualitative
impacts.

The loss assessments were limited in scope in that they did not address

secondary - impacts such as downstream water fluctuations from project
operations, powerline development, and potential positive or negative
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-impacts.resulting from increased opportunities for irrigation. These
secondary impacts in the Willamette Basin are probably less significant
than secondary impacts elsewhere in the Columbia River Basin.

I11_A.3 Environment of project areas

The Willamette projects are located primarily in the Western Hemlock
Zone described by Franklin®and Dyrness (1973). The reservoir sites were
generally characterized by stands of Douglas-fir (Pseudotsuga manzie-
sii), western red cedar (Thuja plicata), and western hemiock (Tsuga
heterophylla). Scattered standsofeaf maple (Acer macrophy]‘um;,
and black cottonwood (Populus trichocarpa) occurred along the rivers or
lower slopes. Common understory vegetation included red alder (Alnus
rubra), vine maple (Acer circinatum), Pacific dogwood (Cornus
nuttallii), willow (Salix spp.), Pacific rhododendron (Rhododendron
macrophyllum), Oregon grape (gu%ber1s spp.), salal (Gaultheria shallon),
bTackberry (Rubus spp.), and various . ferns, grasses and forbs. The
Dexter and Foster reservoir sites were characterized by the previously
mentioned deciduous and understory vegetation cover types interspersed
with- agricultural lands. More detailed descriptions of vegetation cover
types are provided in the loss assessment reports (Bedrossian et al.
1985a,b,c,d; Noyes et al. 1985; Potter et al. 1985).

Black-tailed deer and Roosevelt elk (Appendix F) inhabited most of the
project sites prior to project construction. Black bear, cougar,
bobcat, beaver, river otter, muskrat, mink, marten, raccoon, gray fox,
brush rabbit, and both the spotted and striped skunk also inhabited most
of the reservoir areas, as did blue and ruffed grouse, mountain quail,
ring-necked pheasant, band-tailed pigeons, hooded and common mergansers,
mallards, and wood ducks, (Appendix F). Preconstruction information on
nongame species was not documented. In addition to those species
documented to be present prior to construction, the affected areas
potentially supported many more wildlife species (Appendix F).

As identified in the Willamette Basin Mitigation Status Reviews
completed in 1984 under Measure 1004(b)(l) of the Columbia River Basin
Fish and Wildlife Program, no wildlife mitigation measures were imple-
mented to directly offset impacts resulting from project construction or
operation.

I1.A.4 Scope of plan

The decision to develop a comprehensive plan to mitigate for impacts at
all projects simultaneously was initiated by the limited wildlife
enhancement opportunities close to the reservoirs, the homogeneity of
the impacted and existing environment around the reservoirs, and the
fact that all projects are owned and operated by the U.S. Army Corps of
Engineers.

Priority was given to mitigation opportunities either on-site or in the
immediate vicinity of the affected habitat. To avoid planning limita-
tions, the entire Willamette Basin was considered as within the scope of
providing mitigation alternatives. This was an important decision,
because the quality of habitat that was lost no longer exists in
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proximity to the project areas. Using the entire Willamette Basin
provided the mitigation team with the flexibility needed to satisfy the
mitigation goals.

II.B Project Impacts
I1.B.1 Changes resulting from the projects

The Willamette projects inundated, extensively altered, or affected
30,776 1 acres of land and river in the McKenzie, Middle Fork
Willamette, and Santiam river drainages. Approximately 17,800 acres, 60
miles of river, and an undetermined number of miles of tributary streams
were inundated; Surrounding land was altered by relocated roads,
project facilities, and construction activities. The quantitative

impacts considered in the loss assessment reports were limited to the
areas directly affected by the Willamette projects.

Vegetation cover types impacted by the Willamette projects are shown in
(Appendix C, Table 1). The largest single loss of wildlife habitat
incurred by the Willamette projects was 5,184 acres of old-growth
conifer forest. Other losses of wildlife habitat included pole-sized
conifer forest, sawtimber, shrubland, grass-forb, conifer-hardwood
forest, red alder stands, deciduous hardwoods and oak Savannah. vegeta-
tion cover types, as well as riparian hardwoods and shrubs, ,herbaceous
wetlands, agricultural lands, sand, gravel, and cobble, and river
channels.

Cover types which increased significantly within the Willamette projects
affected areas included the reservoirs, and disturbed, bare or rocky
areas. Ponds, rocky cliffs and talus, coniferous wetlands, and residen-
tial, urban, industrial categories also increased slightly (Appendix C,
Table 1).

Extreme water level fluctuations at most of the Willamette projects have
precluded revegetation of the reservoir shorelines. This has resulted
in a lack of escape cover and nesting, feeding, and resting habitat
adjacent to the reservoirs. The reservoir shorelines are moderately to
very steep, which limits use by wildlife. Wildlife habitat remaining
within the affected areas above full pool level is often in narrow
strips, or in small, isolated pockets. In addition to the loss of wild-
life habitat, road use and recreational disturbance have degraded
suitability of the~habitat remaining within the affected areas.

In most cases, it was not practical or possible to estimate the number
of animals lost or gained as a result of the Willamette projects because
site-specific wildlife population estimates prior to construction were
not available: Attempts to estimate the number of animals lost or
gained at the Willamette projects is further complicated by the
considerable change in conditions for wildlife in the Willamette Basin
caused by timber harvesting and increased human use.

1 Correction to summary report (Noyes and Potter, 1986).




11.B.2 Significance of losses

Construction and operation of the Willamette projects resulted in
significant seasonai or year-round habitat loss for Roosevelt elk,
black-tailed deer, black bear, cougar, beaver, river otter, mink, red
fox, ruffed grouse, California quail, ring-necked pheasant; band-tailed
pigeon, western gray squirrel, harlequin "duck, wood duck, northern
spotted owl, pileated woodpecker, American dipper, yellow warbler, and
many other wildlife species. Important winter range for deer and elk,
critical for survival during severe winter conditions, was located along
the preconstruction river bottomlands. In addition, the Willamette
projects blocked migration routes, hindered dispersal, and inhibited
wildlife movement in the affected river drainages. Among the types of
wildlife habitat lost as a result of the Willamette projects were old-
growth conifer forest and riparian habitat, both of which are extremely
important to wildlife in western Oregon.

11.B.3 Project Benefits to Wildlife

Construction of the eight federal projects in the Willamette Basin did
not eliminate all habitat for fish and wildlife. It did, however, alter
it dramatically in a short period of time from a riverine to an artifi-
cial lacustrine system. As with all major disruptions in habitat, some
species benefit while others may no longer be able to survive. The
Willamette Basin Loss Assessments measured both the positive and
negative impacts this change in habitat structure had on wildlife
species.

In the 25-40 years since construction of the dams, some natural habitat
recovery has occurred on the 30,776 acres that were directly impacted or
extensively altered. This has been credited. Measurements based on the
loss assessments indicate 20,123 acres of habitat have been permanently
altered. These acres are the focus of this mitigation plan (Appendix C,
Table 1). With the exception of bald eagle, osprey and waterfowl, all
of the evaluation species used to assess habitat value in the loss
assessments, sustained a net loss in habitat values, as measured in
Habitat Unit (HU's) (see Section II11A, p.9).

Bald eagle gained 5,693 habitat units (HU's) and osprey gained 6,169
HU's (Noyes and Potter, 1986). Although the loss of perching and
nesting sites, as well as pre-construction foraging opportunities (e.g.,
fall-winter salmon runs and riparian species prey base) were taken into
consideration for eagles, the increased foraging opportunities provided
by several thousand acres of reservoir surface outweighed the negative
impacts in the view of the interagency mitigation team. The value of
the reservoirs to bald eagles has not been systematically measured and
could be seasonally limited by lack of perching sites, human disturbance
and distance to suitable nesting sites.

The osprey probably benefited most from the construction of the reser-
Voirs. Prior to the 1940's, the osprey was apparently common in the
Willamette Basin, but lack of protection,, specifically in, populated
areas, led to reduced populations of this raptor (Gabrielson and Jewett,
1940). Recent studies indicate an increase in nesting ospreys at the
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Lane County reservoirs of Hills Creek and Cougar dams (Henny et al.
1978). Interactions between bald eagles and osprey may account for a
recently-reported decrease in the latter species at Lookout Point and
Dexter reservoirs (Pers. comm., D. Wheeler, 23 March 1987, ODFW,
Springfield, OR).

As iIndicated in the Willamette Basin Mitigation Status Reviews
(Bedrossian et al. 1984), no wildlife mitigation measures were taken at
any of the eight projects to offset the impacts to wildlife resulting
from construction and operation of the dams. Water level fluctuations
in the reservoirs have prevented establishment of shoreline vegetation
which provides hiding and nesting cover and brood rearing habitat for
waterfowl as well as tree and shrub cover for non-game species and
aquatic vegetation for ducks. - During the drawdown "period, the exposed
mudflats provide some habitat value to shorebirds, but the distance to
cover increases vulnerability to predation for many other wildlife
species.

Experimental efforts to revegetate drawdown zones at reservoirs in the
Cascades have been undertaken since 1971 by USACE, USFS, the Oregon
Department of Fish and Wildlife (ODFW) and the Soil Conservation Service
(SCS), Plant Material Center in Corvallis. Most of the testing has
taken place at Blue River Reservoir, located within five miles of Cougar
Reservoir on the south fork of the McKenzie River. Some seeding and
planting attempts have also been made at Green Peter, Hills Creek and
"Lookout Point reservoirs. Seeding has not proven as effective as
vegetative plantings (Pers. comm., S. Swanson, retired, SCS Plant
Material Center, 23 March 1987, Corvallis, OR,). Vegetative plantings
of bald cypress (Taxodium distichum) slough sedge (Carex obnuta), and
Columbia_sedge (Carex aperta), have shown a remarkable ability to with-
stand deep summer flooding, usually of three-months duration, at Blue
River Reservoir, on undisturbed sites (letter summarizing -planting
successes in western Oregon by S. Swanson, SCS Plant Material Center,
30 January 1974, Corvallis, OR, in ODFW files).

Vegetation of the drawdown zones with these and other suitable plant
species could provide for soil stabilization, aesthetic values,
increased aquatic nutrients, fish habitat "and some foraging, nesting and
perching opportunities for terrestrial wildlife. The value to big game
has not yet been determined and would depend on location, palatability
and quality of forage, but has the potential to provide a high quality,

accessible winter forage. More research is needed to determine the
overall value of planting drawdown zones, relative to plant survival,
appropriate plant species, and habitat value. For example, at Green

Peter Reservoir, full pool is maintained for approximately six months,
or twice as long as at Blue River Reservoir. This longer submergence
reduces the depth at which plants can survive (letter summarizing Green
Peter drawciown vegetation, by S. Swanson, SCS Plant Materials Center,
24 December 1975, in ODFW files).

At several of the projects, the mudflats are used by recreationists in
“off-road vehicles (ORV's), thereby disturbing wildlife and destroying
vegetation. Because of its proximity to big game habitat, the School
Creek Cove drawdown area at Lookout Point was planted with bald cypress,
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sedges and willows in about 1983 by the Forest Service. By the fall of
1986, these plantings had been severely damaged by ORV use (Pers. obs.,
11 September 1986). Although a new Management Agreement between the
Lowell Ranger District and USACE restricts ORV use in this area, public
access has been and continues to be extremely difficult to control in
the drawdown zones (Pers. comm., D. Lampster, USACE, Lookout Point
Reservoir, 2 April 1987).

Wood duck nest boxes were placed on project lands around a few of the
projects because of the lack of suitable older trees with natural
cavities. Use of the boxes is not monitored.

Migrating waterfowl obtain some benefit from the reservoirs as resting
areas. Resident fish provide a prey base for mergansers particularly at
Dexter Reservoir. The high elevations, heavy surrounding forest cover,
lack of shallow water areas with aquatic vegetation, distance from
suitable food sources, and steep, unvegetated shorelines limit waterfowl
use on most of the reservoirs.




[ll. METHODS AND GOALS
III.A Summary of Loss Assessment Methodology

Preconstruction, postconstruction, and recent vegetation cover types of
the reservoir areas were mapped based on aerial photographs obtained
from USACE in Portland, and the University of Oregon map library. Most
photographs were black and white, but some recent photographs were color
infrared. Scales varied from 1:4,800 to 1:48,000. Base maps, derived
from USGS quadrangle maps, were enlarged to 1:24,000 and screened on
mylar film. The mapped areas extended 1/4 mile from the full pool
reservoir shorelines. Vegetation cover types were based on categories
described by Hall et al. (1985), and are described in the loss assess-
ment reports and in a summary report (Noyes and Potter, 1986).

Acres of cover types potentially used within the affected areas were
totaled to determine the acres of habitat available to each target
species at preconstruction, postconstruction, and recent time periods.
Tables summarizing the cover types and acreages available to each target
species were compiled. Habitat rating criteria worksheets providing
information on habitat- requirements were prepared for each target
species and are available from ODFW. The worksheets provided a standard
from which ratings were based.

The method used to aid in evaluating the loss or gain of wildlife
habitat as a result of"the Willamette projects was based on the Habitat
Evaluation Procedure developed by the U.S. Fish and Wildlife Service
(USFWS) (1976, 1980), Ecological Planning and Evaluation Procedures
developed by the Joint Federal-State-Private Conservation Organization
Committee (1974), and discussions with various USFWS, USACE, and ODFW
personnel.  This procedure utilized an interagency team of biologists
(Appendix A, Table 1) that selected evaluation or "target" species and
subsequently evaluated habitat conditions based on the selected species
habitat criteria.

Wildlife species potentially occurring in the project areas (Appendix F)
were identified based on a list of wildlife in the Willamette National
Forest (USFS, undated), BLM Unit Resource Analysis (BLM 1979), and on
the Oregon Nongame Wildlife Management Plan review draft (Marshall,

1984). Evaluation species are generally selected because. they are
either of special significance in the study area, or they provide a
broad ecological perspective. Target species selection for the loss

assessments took into consideration such factors as threatened or
endangered status, priority according to state or federal programs,
recreational or economic importance, or degree of impact resulting from
the project..

Twenty-four wildlife species or species groups were selected as target
species for the loss assessments, but only black-tailed deer, beaver,
-ruffed grouse, bald eagle and osprey were used as target species at all
eight Willamette projects (Appendix C, Table 2). Some habitat variation
exists among the various projects, as would be expected considering the
differences in elevation and the involvement of three major drainages.
This warranted the use of specific species to pick up special habitat
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characteristics. For example, Lookout Point and Dexter were the only
projects to have a significant oak habitat component, which was
evaluated by using the western gray squirrel. The band-tailed pigeon
was used to evaluate the unique association of coniferous forest and
mineral springs inundated at Green Peter. During the evolution of the
mitigation planning process in the Willamette Basin, it was recognized
that the decision to plan basin-wide would result in some reduction in
detail regarding true losses. However, it was felt the gains in mitiga-
tion opportunities over the larger area would compensate for this loss.

Once acres of habitat available to each evaluation species were agreed
upon by the team of biologists for preconstruction, postconstruction and
recent conditions at each project, the quality of habitat was rated.
Ratings were derived from visits to the project sites, aerial photo-
graphs, vegetation maps, habitat® requirements of the target species, and
biologists®™ expertise and experience. The quality of the habitat at
each of the three time periods was rated on a scale of 1 to 10 {1=low;
b=average; 10=optimum quality habitat) for each target species. Reasons
for assigning each rating were documented and discussed in the loss
assessment reports. Factors other than hydroelectric development and
operation that may have influenced the value- of the habitats were
considered but did not affect the assigned ratings unless otherwise
noted in the text of the reports.

The ratings for each target species at each time period were then

divided by the optimum habitat value (10) to provide a habitat suita-
bility index. The habitat suitability index was then multiplied by the
nunber of acres of habitat available to that species at that time period
to determine habitat units (HU's) available. HU's provide a relative

index of the importance of the habitat to that particular species. 0One
HU is equal to one acre of optimum quality or prime habitat for that
species.

To simplify the summary of impacts resulting from construction of the
Willamette projects, only losses and gains which occurred "from the
preconstruction to more recent (1979) conditions were addressed. In
most cases, losses in acres of vegetation cover types were greater
immediately following construction of the projects than when measured
many years after completion of the projects. Natural revegetation in
the portions of the affected areas which were not inundated increased
available wildlife habitat at the projects between -postconstruction and
the present. The HU's lost or gained represent the change in the
potential of the habitat to support the given species at one point in
time. The impact of the dams on the habitat, however, is not limited to
one point in time. The loss of the habitat and the opportunity to
manage it for the benefit of wildlife, is lost for the life of the
various projects.

III.B Mitigation Planning Hethodology
Development of the Willamette Basin Mitigation Plan was an evolutionary
process. Little in the way of precedent was available to guide the

planning process in terms of a multi-facility analysis. As already
discussed, the decision was made to develop a plan for the basin as a
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whole. This approach condensed the information common to all or most of
the projects, and reduced the number of coordination meetings. However,
it also increased the complexity and scope of specific issues in an
attempt to apply them generally to all eight projects.

To maintain as much consistency as possible between the loss assessment
and mitigation plan development phases of the program, as many of the
same agency representatives as possible participated in development of
both phases. Participants represented the USACE, as owners of the
projects, the USFS and BLM whose lands surround the projects, and USFWS
and ODFW, as agencies with federal and state wildlife management
mandates. The lead agency for the planning process was ODFW. No tribal
lands were affected by the project impacts. The NPPC, BPA, Pacific
Northwest Utilities Conference Committee (PNUCC) and others attended the
formal consultation meeting held on 29 May 1986 and were given the
opportunity to participate in the mitigation planning process. A
schedule of coordination meetings and participation is given in
Appendix A, Table 1.

The decision was made to use the 12 evaluation species, discussed below,
recommended in the summary report (Noyes and Potter, 1986) in develop-
ment of the mitigation plan. This decision was supported by the mitiga-
tion team and presented at the 29 May 1986 formal coordination meeting
(Appendix A, Table 2).

In addition to satisfying the original criteria for species selection
(Section 111.A), it was felt these species would have widest application
to cumulative losses and mitigation site selection. Some of the
original evaluation species habitat requirements were too general (e.g.,
black bear and cougar) while others were too specific (e.g., gray
squirrel and American dipper) to be representative on the broader scale
of basin planning. The inability to completely mitigate for some of the
more specialized species habitat losses was accepted in the interests of
the broader mitigation goal. The target species selected for mitigation
planning, and a summary of specific management goals for those species,
are listed in the following subsection.

I111.B.1 Target species and specific management goals
Ii1.B.1.1 Big game

a. Roosevelt elk: ODFW management emphasis, loss of winter range, and
alteration of migration routes

EIK were reported to inhabit almost every valley and mountain range of
western Oregon in the early 1800's, including the West Slope of the
Cascades (Shay, 1985), but settlement and unrestricted hunting had
decimated the elk population by 1900 (Mace, 1956). The availability of
productive clear-cut habitat on federally-owned lands of the west slope
Cascades and increasing interest in elk hunting precipitated 0DFW's
Roosevelt elk trapping and transplant program (Mace, 1971). Roosevelt
elk transplants by ODFW date back to 1947 (Harper, 1982). Because
Roosevelt elk do not readily migrate great distances to occupy hew
habitat, trapping and transplanting is the only way to stock suitable
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habitat isolated from established herds (Mace, 1971). The goal of ODFW
for Roosevelt elk population levels in the" Cascade and Coast ranges is
96,000 animals, to be achieved by transplanting elk into suitable
unoccupied habitat (Pers. comm., D. Eastman, ODFW, Portland, OR).

The ODFW developed benchmark population numbers for Roosevelt elk have
not been officially adopted by the Oregon Fish and Wildlife Commission,
but are used by ODFW as management goals for planning purposes. The
following benchmark populations have been developed for the wildlife
management units in which the Willamette projects are located and were
originally submitted to Willamette National Forest personnel in June
1980 (ODFW files):

Table 1: Current vs. benchmark 1 elk populations® for Roosevelt elk,
Willamette Basin ODFW management units

Wintering ElkK

Management Unit 1986 Benchmark
or Sub Unit estimates numbers
McKenzie 2,900 4,500
Santiam 3,000 5,900
N. Indigo 1,000 2,200

‘In addition to establishing habitat protection guidelines for riparian
zones, streamside buffer strips, natural openings, wetlands, and old-
growth coniferous forest, ODFW has also developed deer and elk cover:
forage ratio guidelines (ODFW 1983a, 1985). Deer and elk summer and
winter ranges should consist of 50 percent well-distributed thermal
cover, at least 25 percent of which is optimal (trees >21 inches dbh for
maximum snow intercept capability), and 20 percent forage areas (ODFW
1985). Specific to the West Slope Cascades, optimal thermal cover on

"each major drainage should extend 1/4 mile on each side of the stream.
Forage areas should not exceed 10 acres in size and should be well-
distributed (ODFW, 1985). These guidelines were submitted by ODFW to
the USFS, Pacific Northwest Region in 1985 to assist with the Forest
Planning Process (letter from J. Donaldson, retired Director, ODFW,
14 March 1985, Portland, OR). Big game winter range has been identified
as a habitat of special concern in Oregon (ODFW, 1983a).

USFS regulations require that fish and wildlife habitat be managed to
maintain viable populations of existing species in the planning area.
To accomplish this, well-distributed habitat must be provided to support
at least a minimum number of reproductive individuals (Sirmon, 1984).
Population goals for deer and elk in the Willamette National Forest are
being developed in the land management plan. The existing Roosevelt elk
population is . approximately 6,600 animals. The optimum population is
8,400 elk, and the maximum sustainable population of Roosevelt elk in

1 The use of this term by ODFW indicating desirable elk numbers
differs from the USFS use which indicates the maximum number of elk
it is possible to produce in a given area.
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the Willamette National Forest is approximately 12,000 animals (Pers.
comm., L. Agpaoa, USFS, 22 January 1987, Eugene, OR).

BLM has identified a population goal of 293 elk in the Santiam planning
unit on BLM lands (BLM, 1979). The estimated 1979 elk population in the
planning unit was 99 animals, 34 percent of the population goal (BLM,
“1979). elk populations are increasing in the planning area, but severe
winter weather occasionally causes elk declines in some areas (BLM,
1979). BLM has no areas of the Eastside Salem Unit withdrawn specifi-
cally for the management of Roosevelt elk (BLM, 1979); however, it does
have deer and elk habitdt guidelines. BLM will manage for a habitat
composition of 20 percent foraging area, 30 percent escape cover, and 50
percent thermal cover within each section of BLM land (BLM, 1979). BLM
will also manage for trees at least seven inches dbh in minimum densi-
ties of 250 stems per acre within deer and elk winter range, and manage
for at least 60 percent crown cover in forests older than 45 years (BLM,
1979). A visual screen along roadways of at least one sight distance
will be maintained to reduce human disturbance of foraging areas (BLM,
1979).

b. Black-tailed deer: ODFW management emphasis, loss of year-round
habitat and winter range

ODFW has a goal to maintain a statewide population of 498,000 black-
tailed deer (Pers. comm., D. Eastman, ODFW, 1980, Portland, OR). Bench-
mark population goals for black-tailed deer have been developed by
ODFW.  These benchmark figures have not been officially adopted by the
Fish and Wildlife Commission, but are used by ODFW for planning pur-
poses. The wintering deer and summer adult populations of 27,900 in the
McKenzie wildlife management unit are below the benchmark of 37,000
wintering deer and summer adults (ODFW files). Current deer populations
in the southern portion of the Santiam Unit meet or exceed benchmark
goals (ODFW files).

The existing deer population 1in the Willamette National Forest is
34,500 animals (Pers. Comm., L. Agpaoa, USFS, February 4, 1987, Eugene,
OR). The optimum level is approximately 30,400 deer, and maximum sus-
tainable level within the Willamette National Forest is about
36,000 deer (Personal Comm., L. Agpaoa, February 4, 1987).

BLM has identified a population goal of 2,437 deer in the Santiam
planning unit (BLM, 1979). The estimated 1979 deer population in the
planning unit was 1,546 animals; 63 percent of the population goal (BLM,
1979). BLM has no areas of the Eastside Salem Unit withdrawn specifi-
cally for the management of black-tailed deer (BLM, 1979); however, it
does have the deer and elk habitat guidelines identified in previous
section.

A loss of 17,254 HU's was identified for black-tailed deer in the loss
assessments, in addition to the 15,295 HU's identified as lost for‘elk
(Appendix C, Table 2). However, additional mitigation for deer was not
sought in the development of this plan because 1) elk habitat was
assumed to effectively encompass deer habitat, and 2) unlike elk,
present deer populations are not consistently below desirable levels in
all pertinent management areas.

-13-




I11.B.1.2 Furbearers
C. Beaver: economic importance, loss of river and riparian habitat.

It is the policy of ODFW to manage furbearers in a manner compatible
with other wildlife species and the habitat, and to achieve the highest
sustained use of the resource as a commercial crop. Beaver populations
will be used to a maximum degree in soil and water conservation, and at
the same time, maintained at levels compatible with other resources
(ODFW, 1983b). »
ODFW has acknowledged riparian habitat as extremely important to fish
and wildlife, and identified it as one of the most critical areas
needing multiple-use planning® (ODFW, 1983a). ODFW guidelines indicate
management plans should include provisions for protecting the integrity
of riparian habitat and restoring degraded habitat (ODFW, 1983a). In
areas where management activities have degraded riparian habitat,
natural recovery should be enhanced to restore the productivity of this
habitat (ODFW, 1983a).

BLM has identified a goal to maintain beaver at their present population
level in the Santiam Planning Unit, which in 1979 was estimated at
79 beavers (BLM, 1979). BLM has no areas of the Eastside Salem Unit
withdrawn specifically for the management of beaver; however, it does
consider riparian areas and ponds important use areas due to their value
as foraging, cover, and rearing areas (BLM, 1979). Policy of the BLM is
to give special emphasis to management of wetland and riparian areas
(Marshall, 1986).

USFS regulations require that fish and wildlife habitat be managed to
maintain viable populations of existing species in the planning area.
To accomplish this, well-distributed habitat must be provided to support
at least a minimum number of reproductive individuals (Sirmon, 1984).

b. River otter: economic importance, loss of river and riparian
habitat

It is the policy of ODFW to manage furbearers in a manner compatible

with other wildlife species and the habitat, and to achieve the highest

sustained use of the resource as a commercial crop (ODFW, 1983b). ODFW
has acknowledged riparian habitat as extremely important to fish and

wildlife. ODFW guidelines indicate management plans should include

provisions for protecting the integrity of riparian habitat and

restoring degraded habitat (ODFW, 1983a). ODFW also has guidelines

regarding streamside buffers, which are designed to provide shade for
75% of the water surface of a stream to protect fish habitat (ODFW,

1983a). Not only do the streamside buffers benefit fish, the river
otter"s primary prey, but they also benefit terrestrial wildlife.

Streamside buffer zones for wildlife should be wide enough and dense

enough with natural undergrowth to provide protected travel routes for,
larger mammals, and contain mature trees and snags to provide habitat
diversity (ODFW, 1983a).

-14-




BLM has identified a goal to maintain river otters at their present
population level in the Santiam planning unit, which was considered
"moderate” in 1979 (BLM, 1979). BLM has no areas of the Eastside Salem
Unit withdrawn specifically for the management of river otters; however,
it does consider riparian areas important use areas due to their value
as foraging, cover, and rearing areas (BLM, 1979).

USFS regulations require that fish and wildlife habitat be managed to
maintain viable populations of existing species in the planning area.
To accomplish this, well-distributed habitat must be provided to support
at least a minimum number of reproductive individuals (Sirmon, 1984).

111.B.1.3 Upland game

a. Ruffed grouse: represents forest upland game birds, loss of
riparian habitat, recreational importance

Specific management goals for ruffed grouse populations in Oregon do not
exist. Riparian habitat used by ruffed grouse, however, is recognized
as providing for higher wildlife density and diversity than other
habitats and, as such, is a habitat of special concern. ODFW recommends
"restoration of degraded riparian habitat to at least 80 percent of
potential...”" (ODFW, 1985). The BLM Manual states it is BLM policy to
"give full consideration to maintaining habitat diversity for all wild-
life and fish species with special emphasis on management of wetland and
riparian areas."” (BLM cited in Marshall, 1986).

b. Band-tailed pigeon: loss of conifer forest and mineral springs,
recreational importance

Specific management goals for band-tailed pigeon populations in Oregon
are not available. Objectives of the Pacific Flyway management plan for
the Pacific Coast band-tailed pigeon include increasing the population
level such that it will safely sustain annual recreational harvests of
approximately 450,000 pigeons (USFWS, 1983). ODFW lists band-tailed
pigeon springs as sensitive areas and recommends that wildlife needs in
these areas receive priority (ODFW, 1983a). ODFW has developed guide-
lines for the protection of pigeon springs (ODFW files).

C. California quail: recreational importance, loss of agricultural
habitat

In the mid-1970"s, ODFW's upland game management objective was to
maintain the maximum number of birds compatible with other land uses
(Masson and Mace, 1974). Specific management goals have not been
established for Oregon. ODFW recognizes the importance of habitat
diversity to provide the needs of many species of wildlife, and
recommends habitat diversity be provided for in land use plans (ODFW,
1983a).
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111.B.1.4 Nongame

a. Pileated woodpecker: indicator for cavity nestors, loss of mature
conifer forest, important as a primary
excavator in dead trees.

ODFW criteria for areas managed for old-growth conifer forest, old-
growth species, and cavity-dwelling species, include providing suffi-
cient habitat to maintain cavity-dwelling species at 100 percent of the
population potential (ODFW, 1985). On other forest areas, habitat
should be provided to maintain cavity-dwelling species above 60 percent
of the population potential. To support 100 percent of maximum popula-
tions, six snags larger than 25 inches dbh are needed per 100 acres to
fulfill nesting requirements (Neitro et al. 1985). The BLM Manual
states it is BLM policy to "maintain habitat for viable, self-sustaining
populations of cavity-nesting and snag-dependent wildlife species. This
shall include the retention of selected trees, snags, and creation of
new cavities, as well as selection of old-growth stands to meet habitat
needs of wildlife dependent upon old-growth stands" (BLM cited in
Marshall 1986). The draft management goal for pileated woodpeckers in
the Willamette National Forest is to maintain a minimum of 119 habitat
areas, each consisting of 300 acres of mature or old-growth forest
(USFS, unpub. draft of the Proposed Land and Resource Management Plan
for the Willamette National Forest, in progress, April 1987, Eugene,
OR).

a. Spotted owl: sensitive species, loss of old-growth conifer forest

ODFW has identified habitat needs to maintain spotted owl populations at
levels necessary to prevent listing as a Federal Threatened and Endan-
gered species. ODFW recommendations are to maintain a minimum of 400
nesting pairs within Oregon and to provide 2,200 acres of old-growth
forest habitat for each pair (J. Donaldson, retired Dir. of ODFW, Inter-
nal Position Statement on the biological requirements of the northern
spotted owl, 28 March 1986, Portland, OR). Currently, spotted owl
habitat areas (SOHA's) within 1-2 miles of the project areas include two
at Cougar, two at Hills Creek, three at Lookout Point, one at Green
Peter, and two at Detroit.

Because. old-growth forests are important to a wide variety of wildlife,
ODFW recommends that 5 to 15 percent of the managed forest be maintained
in old-growth status (ODFW, 1983a). The USFS Operations Manual includes
a wildlife and fish habitat management objective to "give special
attention to the environmental needs of threatened and endangered animal
and plant ‘species, and establish as a goal their removal, where possi-
ble, from such status by improving, protecting, and managing their
habitats" (USFS cited in Marshall, 1986). The draft management goal for
spotted owl in the Willamette National Forest is to provide a minimum of
78 habitat areas of approximately 2,200 acres each, evenly distributed
throughout the forest. The BLM Manual states it is BLM policy to
"design habitat improvements and other management actions to protect
threatened, endangered, and sensitive species and their habitats" (BLM
cited in Marshall, 1986). The USFWS is presently developing a plan for

spotted owls as a national sgecies of special emphasis (Pers. comm.,
P. Wright, USFWS, Portland, OR).
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C. Bald eagle: Federally listed, endangered species, may have
benefitted from project; good potential for habitat
improvement in project areas

A draft recovery plan for the Pacific bald eagle population has been
prepared by representatives from several State and Federal agencies
comprising the Pacific States Bald Eagle Recovery Team (PSBERT). The
plan identifies for Oregon a habitat and population goal to maintain
309 bald eagle territories and 210 breeding pairs (PSBERT, 1984). In
1984, five existing territories and 45 potential territories were
identified for the Willamette and Umpqua Basins Zone. The habitat
management goal 1is 45 territories, and to increase the number of
breeding bald eagle pairs to thirty. Management, plans for specific
sites have also been developed. The goal of the Hills Creek Reservoir
Bald Eagle Management Plan (Nichols, 1983) is to provide habitat for 3
nesting pairs and numerous wintering bald eagles. The Lookout Point
Reservoir Bald Eagle Management Plan includes a breeding territory at
Crales Creek, a minimum of two other sites and other alternative
enhancement projects (Pers. comm., K. Johnson, USFS, Region 6, 9 April
1987, Portland, OR). Within the impacted project areas of Linn, Lane
and Marion counties addressed in this mitigation plan, eight active bald
eagle territories currently exist (Isaacs and Anthony, 1986).

d. Osprey: species of special interest (USFWS), may have benefitted
from project, good potential for habitat improvement in
project areas

Specific management goals, beyond maintenance of current population
levels and required®habitat, have not been established for Oregon.

111.B.1.5 Waterfowl

a. Wood duck: species of special emphasis (USFWS), recreational
importance, loss of river bottomland habitat

Specific management goals for the wood duck in Oregon are not avail-
able. An objective for the Willamette Valley Federal Refuge Complex is
to provide brood habitat for 300 wood ducks annually (Willamette Valley
and Coastal Refuge Complex Staff 1980). Goals identified in ODFW's
Willamette Valley waterfowl management plan are to maintain and enhance
wintering and breeding habitat for waterfowl (ODFW, undated). Another
goal is to provide a wider distribution of waterfowl by increasing the
* number of developed waterfowl areas throughout the Willamette Valley.
Among the Willamette projects, Dexter Reservoir has moderate potential
for waterfowl use to provide the desired dispersal pattern; the other
reservoirs have low potential for waterfowl use (Denney, 1982).
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111 .C Planning Process

Once the overall mitigation goals were identified (see Section I11.D),
the Mitigation Team identified potential "key" mitigation sites. Site
selection emphasized the development of future or existing big game
winter range. Criteria for selection included factors such as low
elevation, south aspect, gentle topography, no conflict with agricul-
tural areas, existing elk-use, calving areas and elk accessibility. The
intention, as defined by the Mitigation Team, was to identify those
sites suitable for big game, with sufficient acreage to meet our winter
range goal; credit the amount of "functional™ old-growth and riparian
habitat we could obtain on, these sites, and seek other opportunities to
fulfill the outstanding old-growth and riparian, habitat mitigation
goals. The key mitigation sites were located as close to the reservoirs
as possible, and distributed throughout the affected area.

Negligible "on-site” (i.e., on USACE lands) mitigation opportunities
were found to exist (see IlII.E.5, Table 2). It was determined, based on
a written request to USACE for information (Letter to USACE, Portland
District,,9 May 1986), the loss assessments, and the consensus of the
Mitigation Team, that the narrow strips and islands of land remaining
under USACE management between the roads and reservoirs, did not provide
significant suitable mitigation opportunities balanced against the
guality of the habitat that was lost.

Because the approach was to work outward from the impacted areas until
suitable sites were found, the key mitigation sites were accepted by the

Mitigation Team as being as near to "on-site" as feasible.. To distin-
guish these key sites, other mitigation opportunities (e.g., along the
Willamette Greenway) were referred to as off-site. It was recognized
that, technically, the key mitigation sites are also off-site.

It is important to note that; although the key mitigation sites possess
the attributes the team was seeking in terms of habitat potential, they
still are only "representative” mitigation sites at this time. If they
prove .unavailable for any reason, other sites, with similar attributes,
would be identified to replace them.

A limited number of sites were selected for field evaluation using the
same process described in the loss assessments to evaluate the original
losses. During this process, the Mitigation Team assessed the relative
merits of private land acquisition, easements on"private land, enhance-
ment of publicly-owned lands, as well as other considerations. As a
result of these field evaluations and the discussions and correspondence
that followed, certain decisions®"were made by the Mitigation Team which
provided ' the basis for the overall direction the development of this
plan has taken. They are as follows:
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The impacted vegetation cover types (Appendix C, Table 1) were
grouped into three categories which could be more readily
addressed in terms of habitat loss and management needs within
Oregon. These categories were: general purpose big game winter
range, riparian habitat and old-growth forest.

The priority mitigation objective would be to replace big game
winter range, since this represented the single greatest loss
(see Section 111.0).

The mitigation potential of the key mitigation sites would be
fully exploited for habitat value in all three categories before
"off-site" mitigation would be proposed.

Mitigation credit would be given for "functional'™ old-growth
forest on the key mitigation sites. At 90 years of age, timber
stands would be credited with functional attributes and a
"weighting" system was developed to facilitate the crediting (see
Section IV.A.4, Table 5, pg. 52). Inherent in the decision-
credit functional old-growth attributes was the recognition of
trading the lower immediate habitat value, for the long-term
habitat value guaranteed by public ownership under this plan.

It was recognized that critical big game winter range provides
habitat values beyond forage and cover for elk and deer. The
intent of this plan was not to focus on the mitigation for big
game winter range at the expense of other habitat values. Subse-
guently, the habitat structural replacement goal was developed
(Section II1.D).

Since the individual projects represented habitat losses with
somewhat different conditions (e.g., differences in elevation and
agricultural development), the key mitigation sites should be
distributed throughout the impacted areas.

The field habitat evaluation process indicated the most effective
and productive long-term mitigative approach was the purchase of
cut-over private timber lands. Enhancement of public lands
results in slow mitigation gains on larger acreages because of
higher existing habitat quality (refer to Section V.C for a more
detailed discussion). The highest priority for private land
purchase would be given to inholdings (i.e., private land
least partially surrounded by public lands) to maximize manage-
ment efficiency.

Most elk management in the Cascade Range on USFS and BLM lands
has been conducted under timber-management constraints. This
mitigation plan, developed specifically for wildlife, can remove
those constraints and "break new ground™ by operating with the
goal of optimizing elk production. An adaptive management
approach is pertinent to this option.
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9. A "shopping list" of mitigation sites was produced (Appendix E)
based on all the mitigation options explored (Section III.E).
This list represents an excess of mitigation, opportunities from
which to choose depending on site availability and funding
levels.

10. The Structural Replacement Goal, based on the percent of each of
the three identified habitat categories lost, was approximately .
49 percent (9,935 acres) general purpose big game winter range,
25 percent (5,004 acres) riparian habitat and 26 percent (5,184
acres) old-growth forest. The goal of this plan was to replace
those structural values in the same relative proportions
(Section 111-D).

III.D Concept of the Habitat Structural Replacement Mitigation Qal

The type and proportion of vegetative cover in the preconstruction river
bottomlands was critical to big game survival during severe winter
conditions. These vegetation types were grouped into three mitigation
categories to reflect the overall habitat values lost and more readily
be addressed in terms of management objectives within Oregon. The
20,123 impacted acres of habitat that is the focus of this mitigation
plan was broken down into the following categories: 9,935 acres
(49 percent) of general purpose big game winter range, 5,184 acres
(26 percent) of old-growth forest, and 5,004 acres (25 percent) of
riparian habitat. Together, these habitat components make up "critical”
big “game winter range.

Big game winter range is at lower elevation, smaller in size, better
defined than summer range, and characterized by south or west exposures
and gentle topography (Thomas, 1979; and Brown, 1985). Critical big
game winter range specifically refers to habitat zones within the winter,
range area in which the animals can survive the harshest winters. These
smaller zones of critical habitat are generally characterized by mature
timber (i.e., 90+ years) and the lowest elevations in an area which are
normally bottomlands.

An example of what can happen when these critical habitat zones are
removed was dramatically illustrated at Green Peter Reservoir the year
after the bottomlands were inundated. The winter of 1968-69 was the
"most extreme on record for much of the state, with snowfalls as much as
seven times above normal" (Pers. comm. Historical Data References,
National Weather Service, 10 April 1987, Portland, OR). Deer accustomed
to using the south and middle Santiam River bottomlands for refuge
during severe weather conditions were forced down from higher elevations
because of snow depth, and had no place to go. Many broke through the
Sce of the reservoir and were drowned (Pers. com., J. Pesek and
F. Newton, ODFW, April 10, 1987). Deer mortality was considered much
higher that year than would have been expected without the presence of
the reservoir (Special Report, H. Sturgis, Mid-Willamette District,
7 March 1969, ODFW files).
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Because the majority of inundated habitat at the Willamette projects was
considered critical big game winter range, all 20,123 acres were
evaluated as potential Roosevelt elk habitat during the loss assessment
phase. The cumulative loss for elk at all eight federal projects was
measured as 15,295 HU's, where one HU is equal to one acre of prime elk
habitat. The components of this lost habitat can be schematically
represented as follows:

26% old
growth 15,295 elk HU's
25%
20,123 acres lost riparian o] r
49% general 100% of original habitat
purpose structure (critical winter
winter range)
range

In addition to their importance as components of critical big game
winter range, old-growth forest and riparian habitat have significant
value to wildlife other than big game. By consensus, the Mitigation
Team did not want to sacrifice these other values in terms of habitat
value replacement.

The ideal form of mitigation for these historic losses would be to
replace them with habitat of equal value on nearby lands that were not
flooded. Unfortunately, this is not possible now because much of the
remaining low elevation lands have been developed for agricultural,
industrial or residential purposes and virtually all of the old-growth
forest habitat is gone at these elevations. The proposed key mitigation
sites are primarily cut-over lands at higher elevation and of steeper
topography.

These sites can never replace the quality of the lowland, mature forest
and riparian habitat that was lost. Eventually, the stands on the
mitigation sites dedicated to old-growth forest will provide optimal
thermal cover for elk and provide winter habitat for all but the
harshest winters. For the most part, this will take place beyond the
100-year time frame, of this mitigation plan. This replacement old-
growth forest will never have the habitat quality for other wildlife
species the preconstruction complex of lowland, old-growth and riparian
habitat had.

Determining the replacement structure for general purpose big game
winter range was relatively easy because a single evaluation species
was used (Roosevelt elk). Using one HU as equal to one acre of prime
elk habitat, the 20,123 acres inundated by the Willamette projects was
assessed as 15,259 elk HU's lost. The “structural replacement goal for
big game winter range is 49 percent of what was lost, or 49 percent of
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15,259 elk HU's. Therefore, the winter range goal is the replacement of
7,648 elk HU's., Using the habitat suitability index (HS1) range of O
(poor) to 1.0 (prime), the average assessed value of the habitat quality
at the key mitigation sites was 0.4. Because HU's are the product of
quality and quantity, a considerable amount of land with an HSI of 0.4
is needed to replace 7,648 acres of prime (HSI of 1.0) elk habitat. On
the representative key mitigation sites, a maximum of approximately
19,000 - 20,000 acres of cut-over forestland 1S needed to attain the
winter range mitigation objective of 7,648 prime acres of elk habitat
(at an HSI value of .4). The total amount of acreage needed would vary
with the habitat quality of the land available for purchase.

Establishing the mitigation objective, using HU's, "for the old-growth
and riparian habitat- components was not as simple because of the range
of evaluation species to whom these habitats were important. The
replacement of the old-growth and riparian wildlife values is achieved
more slowly than that of winter range. At the point the 49 percent
winter range goal is achieved through mitigation on the key mitigation
sites (i.e., on 20,000 acres), only about 585 acres of the riparian and
1,228 acres of the (functional) old-growth (see Section III.C, Number 4,
Pg. 19) mitigation objectives are met (Tab-"2). This represents 3
percent of the overall structural replacement goal in riparian values
and 6 percent of the overall structural replacement goal is in old-
growth forest values. The projected mitigation® values gained at the key
mitigation sites can be represented schematically as follows:

3% riparian (585 acres)
58% of the 6% (functional) old-growth (1,228 acres)
Structural
Replacement 49%
Goal winter range
| (7,648 HU's)

Because of their value to a large number of wildlife species and their
increasing scarcity, the Mitigation Team agreed to credit old-growth and
riparian habitat on an acre-for-acre exchange basis for the off-site
mitigation objective. The objective was to replace the outstanding debt
for these two habitat components, with prime existing habitat (e.g., the
Willamette River Greenway) to the extent possible. The total concept is
summarized as follows:
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% of

structural
goal
Mitigation achieved Outstanding
Objective on key debt for
Structural (HU's and mitigation "offsite"
Replacement Goal acreage goals) sites 1 mitigation
1 49% winter 2 7,648 elk HU's 3 49% 4 -0-
range (19,000-20,000 acres) |~ -
22%
25% riparian 5,004 acres of prime 3% (585 (approx. 4,400
habitat existing habitat acres) acres)
20%
26% old-growth| 5,184 acres of prime 6% (1,228 (3,900 acres)
forest existing habitat acres)
100% Mitigation Maximum total land 58% + 42% = 100%
for Lost Habitat purchase = 28,000 acres
Values (see column 4)

1 Crediting system for riparian and old-growth forest on key mitigation
sites identified in footnotes c and d of Table 2.

III.E Hitigation Options

During the planning process, an attempt was made to identify all of the
possible mitigation options available in the Willamette Basin. This
approach was taken in order to provide as flexible a plan as possible to
meet future contingencies. The options were placed under one of four
headings; big game winter range, riparian habitat, old-growth forest,
and, enhancement and other options. Opportunities that directly offset
losses resulting from the Willamette projects were placed under the
appropriate habitat category. Mitigation opportunities important to
identified habitat needs in Oregon and the Willamette Basin, but not
directly related to the losses, or less productive than other means,
were listed under the enhancement category. Options listed under the
enhancement heading may be substituted for opportunities in the other
headings if the recommended goals cannot be attained, or if availa-

ility, funding, and the habitat value gains indicate it is appro-

priate. The identified mitigation options are outlined as follows:
I11.E.1 Big game winter range

a) Purchase cut-over, private timber lands as close to the project

areas as possible. These are the potential key mitigation
sites.
b) Land exchanges with private timber companies. This option is

dependent on cooperative agreements with land-management
agencies such as USFS, BLM and the State Forestry Department.
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111.E.2
a)

b)

c)

111.E.3

a)

b)

Purchase easements on private lands for big game winter range
(includes deferred cutting or longer rotations and other
alternatives other than purchase or exchange). This avenue
needs to be explored in more detail with the various indivi-
duals and companies that own timber lands in the planning
area. The time frame for an easement would be a minimum of 100
years except under special circumstances.

Riparian habitat

Enhancement opportunities on project lands, such as tributary
enhancement at Green Peter and Foster, or planting the drawdown
tones. Few enhancement opportunities were identified during
development of the plan.

Credit and enhancement of riparian habitat obtained by the
purchase of key mitigation sites.

Purchase private lands along the Willamette River Greenway.
This was considered by the mitigation team to be the most
valuable off-site mitigation option for riparian habitat.
Oregon State Parks has management goals for both general-use
and primitive recreational opportunities along the projected
Willamette Greenway: Numerous potential properties have been
identified (Appendix H) and 10 have been prioritized in terms
of mutual benefits for wildlife and recreation. These sites
would be managed by State Parks.

Old-growth forest

Credit "functional™ old growth on key mitigation sites. The
true old-growth habitat value would not be realized during the
time frame of this mitigation plan.

Purchase existing old-growth forest sites (i.e., 150+ years).
Old-growth forest, particularly at low elevation, is extremely
scarce and expensive. The Mitigation Team was able to identify

very few potential purchase sites (Table 2). It is difficult

to specify an average cost for an acre of old-growth (i.e.,
timber value) at present, for a number of reasons, including
the variation in site volume (i.e., size and density of trees),
topography, amount of decadence (i.e., disease and number of
dead or dying trees), and the fluctuation in market value over
the last five to seven years. Seven years ago, a cost of
$50,000 per acre of old-growth was not unusual. Currently, the
value for the same acre may be around $20,000-30,000. A "best
guess" estimate for the average cost of an acre of old-growth
currently is $18,000-20,000 (Pers. comm., J. Mayo, USFS,
Willamette National Forest,, 14 April 1987, Eugene, OR).
Appraisal fees of between $5,000- $14,000 per parcel of land
must be added to the overall cost (Pers. comm., D. Scherzinger,
Realty Div., ODFW, 14 April, 1987, Portland, OR). In addition,
between $300-500 per acre must be added for the cost of the
land. Total cost per acre could exceed $30,500.
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111.E.4 Enhancement and other options

a) Enhance USFS and BLM lands to improve big game survivability
(e.g., forage seeding and longer harvest rotations).

2. Enhance the Willamette River Greenway, State Parks lands.
Proposed enhancement activities iInclude removal of a
parking lot, dredging and shoreline stabilization (consis-
tent with Section 404 of the Clean Water Act) which would
enhance the existing wildlife habitat values by increasing
the vegetation component, preventing erosion and the
unauthorized public use of. islands.

3. Enhance the drawdown zones around the reservoirs, specifi-
cally around Hills Creek and Green Peter, to provide green
forage for elk during the winter months as well as other
wildlife benefits.

4. Enhancement of publicly-owned wetlands, such as providing
waterfowl nesting and food sources.

b) 1. Purchase privately-owned second-growth forest, (i.e., 40
years or older) preferably along big game travel corridors,
to eventually provide old-growth forest (i.e., 150+ years).
A "best guess" estimate for the average cost of an acre of
40-year old Douglas fir is between $5,000-10,000, taking
into consideration the development costs at this age (i.e.,
site development, planting, fertilization, pre-commercial
and commercial thinning). (Pers. Comm., J. Mayo, USFS,
Willamette National Forest, 14 April 1987, Eugene, OR).
Appraisal fees per parcel and land costs must be added to
the overall price. Total cost per acre could be as high as
$15,000.

c¢) Purchase of privately-owned wetlands. Although project impacts

to wetlands were minimal, wetlands are a diminishing, scarce
resource of high wildlife value and current management need.

-25-




111.E.5

Table 2: Summary of Mitigation Opportunities and Habitat Goals
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HABITAT

COMPONENTS

General use winter range

Riparian habitat

Old-growth forest

% of Acreage

% of Acreage

Mitigation Costs?@ Habitat % ofb goal (i.e., goal (i.e.,’
opportunities (sites) (x 103) Acres units HU goal  AcresC 5,004 acres) Acresd 5,184 acres)
KEY MITIGATION SITES®

1. Middle Santiam 3,100 2,600 1,820 11.9 180 3.6 156 3.0
2. Rumbaugh Creek 1,100 1,220 732 4.8 27 0.5 73 1.4
3. Three Creeks 400 560 2 2 4 1.5 36 0.7 34 0.6
4.  Simpson Creek 4,600 7,080 2,124 13.9 72 1.4 425 8.2
5. Pioneer Gulch 1,200 1,640 3 2 8 2.1 36 0.7 98 1.9
6. Blowout Creek 800 640 320 2.1 54 1.1 38 0.7
7. Whitewater Creek 1,200 960 384 2.5 36 0.7 58 1.1
8.- Quartz Creek 3,744 5,760 1,728 11.3 144 2.9 346 6.7
Subtotal 16,144 20,460 7,660 50.1 585 11.6 1,228 23.6
*Winter Range Goal (100% acreage goal)
9. Green Buttef 8,960 3,584 23.4
10. Long Ranch 60 24 0.2 -unknown- -0-
11. Sowth Santiam #1 86 34 0.2
12. " #2 360 144 0.9
13. " " #3 405 162 1.1
14. "4 143 57 0.4
15- " O 268 107 0.7
16. Pamelia Creek 640 256 1.7
17. Idanha #1 360 144 0.9
18. " #2 80 32 0.2
19. " #3 960 384 2.5
20. Pigeon Prairie , 1,040 416 2.7
21. Whitcomb Creek 640 256 1.7
22. Grassy Glade 1,020 408 2.7
Subtotal 15,022 6,008 39.3
TOTAL 35,482 15,460 89.4 585 11.6 1,228 23.6
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HABITAT COMPONENTS

General use winter range Riparian habitat Old-growth forest
% of Acreage % of Acreage

Mitigation Costsa Habitat % ofb goal (i.e., goal (i.e.,
opportunities (sites) (X 103) Acres units HU goal  AcresC . 5,004 acres) Acresd 5,184 acres)
WILLAMETTE GREENWAY9

1 Ingram/Morgan Is. 412.5 275 275 5.5

2. Bowers Rocks 450 300 300 6.0

3. Hayden Island 405 270 270 5.4

4. American Island 202.5 134 135 2.7

5. Jackson Bend 127.5 86 85 1.7

6. Beacon Landing 502.5 335 335 6.7

7. Keizer Bar 82.5 54 55 1.1

8. Snaggy Bend Bar 127.5 85 85 1.7

9. Lambert Slough 52.5 37 35 0.7
10. American Bottoms 75 50 50 1.0
11.  McKenzie Island 352.5 235 235 4,7
12. Pudding Creek 82.5 191 55 © 1.1
13. Camas Swale 52.5 37 35 0.7

SUBTOTAL 2,925 1,950 39.0
TOTAC 2,535 50.7

14. -Candiani Island 67
15. Five Island 86
16. Grand Island 140
17. Wheatland Bar -
18. Windsor Island
19.  Independence Bend 1::
20. Kentucky Bar 89

21. Tyson Is1 and --
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HABITAT COMPONENTS

General use winter range

Riparian habitat

Old-growth forest

% of Acreage

% of Acreage

Mitigation Costsd Habitat % ofb goal (i.e., goal (i.e.,
opportunities (sites) (X 103) Acres units HU goal  Acres® 5,004 acres) Acresd 5 184 acres)
WILLAMETTE GREENWAY (Continued)

22. Keesneck Lake --
23. Santiam Confluence 19
24. Upper Santiam Bar 135
25. Black Dog Island 61
26. Half -Moon Bend 113
27. Irish Bend 106
28. -Marshall Is., So. --
29. Fall Creek 268
Confluence --
30. Other Greenway
Sites (not identi-
fied)
Subtotal 3,704 2,469 49.3
TOTAL 6,629 5,004 100.0
*Riparian goal
OLD-GROWTH FOREST
I. Mary"s River 1,000 250 4.8
2. Corvallis watersh. 19,260 963 18.6
3. N. Fk. Wilson R. 8,000 400 31.1
Subtotal 28,260 1,613 45.2
4. Unidentified sites 46,860 2,343 45.2
TOTAL (for true 75,120 5,184 100

old-growth)
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HABITAT

COMPONENTS

General use winter range

Rip

arian habitat Old-growth forest

Costsd
(X 103)

Habitat
units

Mitigation

opportunities (sites) Acres

% ofb
HU goal

AcresC

% of Acreage
goal (i.e.,
5,184 acres)

% of Acreage
goal (i.e.,

5,004 acres) Acresd

*0ld-growth goal (i.e., direct replacement)

ENHANCEMENT AND OTHER
OPTIONSH

1. Potential old-
growth option
a) 40-yr old
Second growth
sites
(not

SUBTOTAL
T OTAL

identified)i

29,670-59,340

*0ld growth replacement (i.e., indirect replacement)

2. Forage seed &
fertilize (per
1,000 acres)
a) Reservoir draw- per
down 85 1,000 200
b) Natl. Forest acres
clearcuts
c) Private clearcuts 85 300
3. Enhance winter
range on Natl.
Forest land

4. Greenway Enhance-
ment
a) Coalca (asphalt removal) 10

b) McKenzie Is.
(dredge) 5

1.3
2.6

5,934 76.3

7,162 100
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HABIT-AT

COMPONENTS

General use winter range

Riparian habitat

Old-growth forest

% of Acreage

% of Acreage

Mitigation Costsa Habitat % ofb goal (i.e., goal (i.e.,
opportunities (sites) (X 103) Acres units HU goal  AcresC 5,004 acres) Acresd 5,184 acres)
¢) Grand Island
(reveg) 150
d) Luckiamute (rip-
rap) 100 1,200 ft.
e) Yamhill (riprap) 150 1,000 ft.
) Elijah Bristow
(revegq) 50

5. Purchase riparian
sites beyond
identified goal

6. Wetland Enhance-
ment

a) Wiseman(Miller)Istand(ODFW)

b) Green Peter (Corps)

1. Upper fFlats
2. Rumbaugh Cr.
3. Thistle Cr.
(Sec. 26)
4_ Thistle Cr.
(Sec. 36)
c) Foster (Corps)
1. Cool Creek
2. Section 24
d) Fern Ridge (Corps)



HABITAT COMPONENTS

_ZE_

General use winter range Riparian habitat Old-growth forest
% of Acreage % of Acreage
Mitigation Costsa Habitat % ofb goal (i.e., goal (i.e.,
opportunities (sites) (x 103) Acres units HU goal Acrest 5,004 acres) Acresd 5,184 acres)
7. Wetlandpurchasej
a) Cox Butte 560
b) Richardson®s Gap 2,400
c) Big Slash-Diamond K 2,000
d) Hedges Creek
e) Other sites
a Costs for key mitigation (winter range) sites are based on 1986 costs for 1978 stand conditions and are a maximum.

Qo

Estimates based on more current conditions could be nearlv $2M less for kev sites. Willamette Greenwav costs are
$1,500 per acre. Old growth costs are $4,000 per acre for the Mary®"s River site and $20,000 per acre for true
old-growth. Second-growth (40 years) is $5,000-10,000 per acre. Appraisal fees are not included in the cost
estimates.

Winter range goal based on elk Habitat Units gained through enhancement. Riparian and old-growth goals are acre-for-
acre replacement.

Based on 36 acres per stream mile.

30% of-the dedicated old-growth area on key mitigation sites was credited as "functional™ old growth following the
weighting procedure in Table 5 of Section IV.A.6.3 - see Glossary for definition of "functional old growth.

Key mitigation sites have opportunities for winter range, riparian and old growth goals and are located near the
impacted areas. Sites were field evaluated.

Habitat value of sites 9-22 is based on the average of 8 evaluated sites. Costs are not provided because stand
conditions are not known.

The consensus of the Mitigatibn Team was that the Willamette River Greenway represented the highest mitigation value
and habitat protection need for riparian habitat. See Appendix H for further information on these sites.
Opportunities that meet current management needs within Oregon, may be lower cost than first priority goals, and may
be substituted for any of the 3 mitigation goals.

Based on option of mitigating for outstanding old-growth debt not obtained on key mitigation sites (i.e., 3,956
acres) by purchasing 40-yr second-growth. Using same weighting system as on key mitigation sites (Table 5,

Section 1V.A.6.3) total replacement acreage required = 5,934 acres @ $5,000-10,000/acre. In this scenario, the
earliest old-growth condition is achieved approximately 80 years after purchase.

Trade-off value not determined.



I111.E.6 Mitigation accounting
I11.E.6.1 Winter range

The preconstruction habitat represented valuable critical winter
range (Section II.D), with a high habitat for elk, the species used
to evaluate the winter range attributes of the key mitigation
sites. Deer were considered to be essentially encompassed by elk
HU's, even though, the HU loss for deer was slightly greater
(Appendix C, Table 2). These key mitigation sites represented cut-
over big game winter range with a low current habitat value for
elk. The average habitat rating of the cut-over lands was less than
half the value of the preconstruction habitat. Therefore, approxi-
mately twice as much of the lower quality habitat is required to
replace it.

Based on the structural replacement goal (Section III.D), the total
loss of 15,295 Roosevelt elk HU's was multiplied by 49 percent
(i.e., the structural replacement goal for winter range) to obtain
the objective of 7,648 HU's (or 7,648 acres of prime elk habitat).
Taking into consideration the representative nature of the key
mitigation sites, approximately 20,000 acres of cut-over land would
be needed for winter range mitigation.

The proposed mitigation plan is intended to mitigate for the
expected life of the construction projects, usually accepted as 100

years. The mitigation lands will not approach the quality and
"suitability of the preconstruction habitat until near the end or,
perhaps, long after the 100-year period. For example, "as a

generality, old-growth tree and stand characteristics emerge at
about 200 years"™ (Gordon et al. 1982). Luman and Nietro (1980)
specify old-growth forests as being 300 years or older "exhibiting
some signs of decadence." Because of differences in elevation,

*present land-use.pressures, and other factors, the Mitigation Team
determined that some of the mitigation sites will never achieve a
habitat rating greater than six or seven, while some may have the
potential of reaching an optimal level.

I11-E.6.2 Riparian habitat and old growth
General
The Mitigation Team decided to credit these two habitat components
on an acre-for-acre basis: one preconstruction acre for one,

essentially prime existing acre, if the existing acres could be
found. This decision was based on the following reasons:
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1. Riparian and old-growth forest are scarce and important wildlife
habitats with high current management needs. We feel we are
justified in crediting full mitigation value in exchange for
protected status because all sites in these habitat categories
are threatened by development or other uses.

2. Under the present physical environmental constraints (Section
I11.D), it is extremely difficult to mitigate for all HU's lost
by the entire range of evaluation species. In terms of the
traditional mitigation concept, which requires improvement of an
existing habitat to count toward mitigation, the amount of 1 and
required for mitigation under this plan would be far greater
than if we were to give credit on an acre-for-acre basis. Full
mitigation will not be achieved for all species. It was felt
however, that over the long-term the protected status of these
habitats would offset this disadvantage.

Riparian

The decision was made to credit riparian values on the key mitiga-
tion sites on an acre-for-acre basis. This was based on the poten-
tial for production of high quality riparian habitat, minus the
old-growth component, in a relatively short time (i.e., 20 years) in
the Cascades; and because the riparian component available on the
key mitigation sites was quite limited.

Riparian habitat was credited at a rate of 36 acres per stream mile
(i.e., 5,280 foot length by 300 foot width). Using this rate,
approximately 600 acres, or three percent of the structural replace-
ment goal was met on the key mitigation sites.

The Willamette River Greenway, i.e., those lands identified within
the Greenway Plan Boundaries (0DOT, 19761, was selected by consensus
of the Mitigation Team as the priority area for a mitigation
exchange. Therefore, it was proposed that the 4,400 acres of
riparian habitat not mitigated for on the key mitigation sites (see
Section II1.D) be exchanged for 4,400 acres of prime existing, and
threatened habitat along the Greenway (see Section IV.A).

Old-growth forest

At this time, relatively little available, prime old-growth forest
has been identified to fulfill the outstanding mitigation goal for
this habitat category on an acre-for-acre exchange basis. This is
discussed in detail in Section IV.A.2.d, and shows the opportunities
to mitigate for this habitat loss are much more restricted than for
riparian habitat or big game winter range.

The crediting of functional old-growth (III.c (d)) on the key miti-

gation sites, to provide for a future old-growth habitat component,
took the following considerations into account:
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The mitigation team agreed to credit functional old-growth at
90 years, because at that age it provides optimal thermal cover
for elk and possesses some attributes approaching those of old-
growth. For example, there will be pileated woodpecker use in a
90-year old forest, providing the conditions are such that some
trees with a d.b.h. of 20 inches are produced (Thomas, 1979; R.
Mannan, 1984 in Marshall, 1986).

The decision was made to dedicate 30 percent of the key mitiga-
tion sites for optimal thermal cover and old-growth, simultan-
eously.

The concept of crediting functional old-growth was tied to the
purchase of key mitigation sites. True old-growth status is not
achieved until a stand reaches 200-300 years of age, or at a
minimum, possesses 15 trees per acre with a d.b.h. greater than
21 inches, two or more canopy levels and identifiable signs of
decadence (Thomas, 1979). The credit was given with the
inherent understanding that the 30 percent dedicated old-growth
component on each site would achieve old-growth characteristics
some time in the future, with the protection of public ownership
(Figure 2).

A "weighting" system was developed to establish the amount of
mitigation credit that would be given for the various ages of
second-growth timber that might be found on mitigation sites
(Section 1V.A.8, Table 5). Credit was given for the length of
time trees dedicated as old-growth forest would be 90 years or
older within the time frame of the mitigation plan.

. On average, the evaluated key mitigation sites represented

second growth timber, about 10 years old. These timber stands
were weighted at a value of .2 per acre, which means they would
be considered as functional old-growth for only 20 years of the
100-year mitigation plan.

Using these weighted values, approximately 1,200 acres of the
old-growth forest acreage goal was achieved on the key mitiga-
tion sites (Section Il11.E.5, Table 2). This credited acreage
could be higher.

Because of the long time-lag factor, the crediting of functional
old-growth is not effectively mitigating for those lost habitat
values during the scope of this plan.

.E.6.3 Enhancement and other mitigation options

A crediting system has not yet been worked out for.the diverse
options that come under this category. It represents a contingency
plan which provides flexibility to the basic mitigation plan.
Options, such as asphalt removal from State Park lands, building a
bridge for access“to plant waterfowl feed on Wiseman Island, and the
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purchase of "out-of-kind" mitigation such as wetlands, would
obviously enhance wildlife habitat, but they are difficult to
evaluate in terms of mitigation goals.

I11.E.6.4 Osprey, bald eagle and waterfowl gains

The Interagency evaluation team determined reservoir construction
resulted in a cumulative habitat gain of +5,693 HU's for bald eagle
and of +6,169 HU's for osprey (see Section I11.B.3). The major
reason for the habitat value increase was the expanded prey base
provided by fish production and, some increased waterfowl use of the
reservoirs.  Preconstruction conditions provided ideal nesting and
roosting due to the old-growth and riparian habitat components, but
a limited prey base, and restricted access to the relatively narrow,
riverine habitat. Postconstruction conditions resulted in elimina-
tion of much of the optimum nesting and roosting opportunities, but
greatly expanded the year-round food supply and improved foraging
access for these large raptors.

During the loss assessment phase, USACE (1984) recommended dropping
either bald eagle or osprey from the list of evaluation species
because of their habitat overlap. Both species are typically
dependent on mature forest, and prey signficantly on fish. Although
the mitigation team recognized this overlap, both species were
retained for several reasons:

1. Osprey are more dependent on large bodies of water than are
eagles. Eagles also were used to assess the attributes of
wintering habitat in the project areas.

2. During the planning phase, the Mitigation Team did not want to
underestimate the potential benefits that might have resulted
from the projects.

3. Bald eagles are classified on both the federal and state level
as "threatened" in Oregon, and the osprey is on the USFWS (1982)
list of national species of special emphasis, with management
interest in the population in Oregon.

Consistent with the conservative approach to mitigation under this
plan, we have taken into consideration the habitat overlap of these
species. We feel that, for lack of a better scale, bald eagle has,

probably three quarters overlapping habitat needs with osprey. This
would leave a combined total of 7,235 HU's (5,693+1,542) gained for
bald eagle and osprey at the reservoir. This is consistent with how
we credited the loss of 15,295 HU's for elk, and the loss of 17,254"
HU's for deer. In the latter case, we made the general assumption
that elk habitat effectively encompassed deer habitat, even though
total deer losses were actually greater than for elk. We chose to
mitigate for the elk losses only. This is obviously an over-
simplification of biological considerations, but greatly facilitated
the planning process.
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The losses for which this plan has.been unable to mitigate far
outweigh any habitat gains provided by the projects. The unmitiga-

ble losses can be described as falling into two categories:

intangible and tangible.
Intangible Losses

These considerations are beyond the control of the mitigation plan
and include the fact that the habitat values lost cannot be effec-
tively recovered on-site. Although 100 percent mitigation for the
documented losses would be achieved per se, by fulfilling the
structural replacement goal of this plan, it is not direct replace-
ment of equal value. For example, mitigation is not in the area of
direct impact; less than optimum current habitat (e.g., functional
old-growth) is traded for the future benefits of"protection; and not
all species impacted are provided full mitigation.

Another intangible loss is the impact of the projects over time. By
_basing the loss assessments on recent conditions relative to the
preconstruction quality, we have credited 24-40 years of natural
habitat recovery since construction. This evaluation system does
not realistically account for the time-lag in vegetation recovery,
and the loss of habitat value during that period, to all wildlife
species that were potentially affected.

Tangible Losses

Shortfalls®™ in the mitigation plan caused by present habitat
constraints that cannot be easily overcome, are summarized as
follows:

1. The "functional™ old-growth credit is weighted to account for
the number of years the trees on a specific mitigation site are
90 years and older. At no time during the scope of the plan

(i.e., 100 years) are they true old-growth. The delay of
habitat value has been accepted as a trade for future protec-
tion.

2. At this time, insufficient old-growth habitat has been identi-
fied to meet the structural replacement goal. There i1s a
certain amount of this valuable habitat that is unmitigable
under existing conditions. The only avenues for mitigation
beyond direct replacement for this habitat are to buy second-
growth forest and let it grow, or to trade the values for other,
out-of-kind, wildlife habitat of high current need (see Section
IV.A.2(d)). In either of these latter scenarios, some degree of
loss is sustained.

3. The decision to seek riparian values on the Willamette River
Greenway was made to give protection to threatened, valuable
habitat with current management needs. Although benefitting
many nongame species and upland game birds, the specific habitat
needs of many of the original evaluation species, such as fast-
flowing mountain streams used by harlequin ducks and the
American dipper, are hot fully being met.
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Although it is difficult to quantify some of the unmitigable losses
under this plan and apply "equivalency" values, it is felt these losses
essentially cancel out the gains for bald eagles, osprey and waterfowl.

IV. RESULTS
IV.A. Mitigation Plan: Preferred Alternative
IV.A.1 Introduction

The proposed mitigation plan focuses on what can be done under present
environmental constraints to recover the overall value of the habitat
lost, rather than equal replacement in habitat units for all evaluation
species. This latter proposal would be the ideal solution, but is
impractical because intact, "equal™ habitat no longer exists within the
Willamette Basin. The preferred mitigation alternative of replacing the
structural integrity of what was lost appears to best meet the following
mitigation objectives:

a. To protect sufficient habitat through purchase, easement and
enhancement; to compensate for the value of the habitat directly
impacted; and to regain concomitant lost management opportunities.

b. Select those mitigation opportunities which would, first of all,
address the specific losses sustained (i.e., replacement of winter
range, riparian and old-growth forest components), while at the same
time benefitting the largest number of species possible, and taking
into consideration current habitat and wildlife management needs.

c. Provide sufficient flexibility for achieving mitigation within the
Willamette Basin, while allowing for the large number of "unknowns"
(e.g., availability of preferred mitigation sites, schedule of
funding, fluctuations in cost of old-growth forest lands).

IV.A.2  Methodology

The preferred mitigation alternative is composed of six major elements.
These elements incorporate on- and off-site strategies to recover all
three components of the structural replacement goal, The fFirst
objective of this mitigation plan was the replacement of big game winter
range, as close to the projects as possible. As much mitigation credit
as possible was given for the riparian and old-growth habitat components
on the key mitigation sites. Beyond this, the most effective mitigation
opportunities were sought to fulfill the outstanding debt of riparian
habitat and old-growth forest. The six elements are a through f, as
follows:

a. Acquire long-term management rights or purchase cut-over forest land
that would become key mitigation sites, distributed equitably
throughout the affected areas. These sites would primarily provide
mitigation for big game winter range that would improve with time,
and also provide some riparian and. future old-growth values.
Approximately 20,000 acres of land have been identified in this plan
as possessing those attributes needed to eventually provide winter
range benefits to elk (Table 2). If available, these 20,000 acres
would satisfy the acreage goal of this plan for big game winter
range. (Section I11.D). The cost would be approximately $16

million (Table 2).
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Improvement and management of these key mitigation sites to maximize
big game winter range values (Section IV.A.8).

Purchase private lands along the Willamette River Grcenway to ful-
fill the remaining habitat replacement goal for riparian habitat.
The 20,000 acres currently identified as desireable key mitigation
sites contain approximately 585 acres of existing or potential
riparian habitat. This plan recommends the purchase of about 4,400
acres of private land along the Willamette River that has high,
current habitat value to wildlife. Nunerous sites were identified
(Appendix H) within the Greenway Plan boundaries (ODOT, 1976), and
other sites exist that would, if available from willing sellers,
satisfy the acreage goal of this plan for riparian habitat. The
cost would be approximately $6-7 million.

Acquisition of existing old-growth forest land for direct replace-
ment of habitat value, the primary objective of structural replace-
ment concept (see Section II.D); acquisition of second-growth forest
land for eventual replacement of a significant portion of the old-
growth habitat value; or maximization of mitigative value in terms
of current habitat value, scarcity, and benefit to the greatest
number of species.

There is no resolution among the agencies as to what the "best" way
is of dealing with the outstanding debt (i.e., 3,956 prime acres) of
old-growth forest. The loss of 5,184 acres is real and, ideally,
the goal would be to replace it equally. The dilemma results from
the fact that old growth has become 1) extremely scarce, and
2) extremely expensive. The divergence of thought on this subject
revolve around the significant differences between the magnitude of
the habitat value lost, the magnitude of current need, and the
magnitude of the cost of habitat value replacement.

Scarcity and high cost are factors we have no control over, and
represent the constraints within which a plan must be developed. It
is the mitigation team"s opinion that we cannot hope to fully
rectify past oversights with the resources at hand (i.e., BPA money
and available habitat). If the old growth had been replaced 25-40
years ago on an incremental basis - as it was lost - which would
have been consistent with today®s environmental ethics and laws, the
problem would not have grown to unmanageable proportions.

There is consensus among the agencies as to the structural replace-
ment goal, the methods of achieving mitigation for winter range and
riparian values, and the crediting of functional old growth values
on the key mitigation sites (i.e., 1,228 acres). Differing points
of view on how to achieve the structural replacement goal for old-
growth forest have resulted in a number of possible options; any one
of which, or combination of all three, could be used.
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Option 1*°

Purchase approximately 3,956 acres (i.e., 5,184-1,228 = 3,956) of
Douglas fir forest land with the majority of the timber stand being
at least 150-200 years old and possessing the physical attributes of
true old-growth forest (Luman and Neitro, 1980; Thomas, 1979).

On the basis of a preliminary assessment, it does not appear that
this many acres of privately-owned old-growth either exists or would
be available for purchase. Currently, only about 1,600 acres has
even been identified (Table 2).

The cost of this option for total old-growth replacement at current
timber prices would be at least $80 million (i.e., $20,000 per acre
+ appraisal and land costs). This would be in addition to the
approximately $22 million needed to purchase the key mitigation
sites and riparian habitat mitigation lands (Table 2).

Option 2

Purchase second-growth forest land (i.e., 40 years old) for eventual
replacement of a significant portion of the old-growth habitat value
lost. Because a 40-year old timber stand does not equal true old-
growth, this option would require more acreage to fulfill the
replacement goal of 3,956 acres. Credited on the weighting system
developed for the key mitigation sites (Table 5, pg. 52), approxi-
mately 5,934 acres of second-growth would need to be purchased in
addition to the key mitigation sites. This weighting system credits,
the maturation of a sample 40-year second-growth stand into
functional old-growth, after 50 years. The sample stand will be 140
years old at the end of the 100 year mitigation period. As with
functional old-growth on the key mitigation sites, which will
probably be only about 120 years old at the end of the mitigation
period, the loss of short-term habitat values are traded for the
long-term protection of the resource.

The cost of this option, at current timber prices, could range from
a minimum of about $32 million to a maximum of about $61 million
(i.e., $5,000-10,000/acre + appraisal and land, costs), in addition
to the cost of the key mitigation sites and riparian habitat.

Option 3

This option attempts to balance the need to replace exactly what was
lost (i.e., true old-growth forest values) against realistic
opportunities and potential gains. The Mitigation Team felt that
mitigation funds should be allocated for the replacement of the lost
resources to the extent possible. The unique character of old-
growth forests, and the unmitigable nature of this habitat loss,
created a special problem in the development of this mitigation
plan. Considering the high cost of replacing the outstanding old-
growth values, even by the purchase of younger timber, it was felt
more Flexibility was needed to achieve a reasonable level of mitiga-
tion for a reasonable cost. In addition, the limited amount of
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private timber land available for purchase, regardless -of stand
structure, needed to be considered.

The very high costs of options one and two make achieving the miti-
gation goal for old-growth, exclusively by direct or indirect
replacement, unrealistic. It is too late to fully mitigate for
these lost habitat values because, in the interim, the resource has
become very scarce and very expensive. Defining what proportion of
the outstanding old-growth debt would constitute acceptable or
adequate mitigation is very difficult.

One approach would be to arbitrarily take 25 percent of the average
value of options one and two (approximately $20 mill ion), accepting
the inability to fully mitigate for this resource under today"s
constraints. This funding would then be used to maximize the wild-
life mitigation opportunities of this plan and at the same time take
into consideration high current wildlife habitat needs within
Oregon. The importance of this option is to maintain flexibility in

the mitigation approach. This would allow for exploitation of
opportunities which would maximize either the quantity or quality of
habitat obtainable, or benefit the largest number of species. For
example, iF it is possible to purchase a valuable stand of old-
growth for $4,000-8,000 per acre (see Appendix I), this should be a
priority. The primary objective would be to purchase true old-
growth or second-growth forest. However, at the cost of $30,000 to
$40,000 per acre, purchase of timber lands (even if available) may
not be: 1) the most cost-effective way to spend mitigation
dollars; or 2) the most biologically effective alternative in terms
of mitigating for the overwhelming magnitude of the loss, or
benefitting the greatest number of species.

Subsequently, this option recommends the dedication of $20 million
for partial mitigation of the old-growth forest habitat lost, to be
spent in the most cost-effective manner on the following order of
categories:

1) Scarce valuable habitat with emphasis placed on direct or
indirect replacement of old-growth forest land.

2) Other scarce valuable habitat (e.g., wetlands) or habitats of
special emphasis (e.g., big game winter range and riparian
habitat).

3) Habitat with high wildlife value for many species (e.g.,
riparian habitat).

4) Habitat that species of sensitive, threatened or endangered

status (e.g., spotted owl, or peregrine falcon) are dependent
on.
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(IV.A.2 Cont.1

e. Management of acquired riparian and old-growth forest sites to
perpetuate existing habitat values.

f. Utilization of enhancement opportunities on public lands and other
mitigation options (Section IIl.E) to achieve the mitigation goals
of this plan, when other opportunities, for whatever reason, are not
feasible.

IV_A.3 "Shopping list" approach

This plan provides the framework consisting of six major elements
(Section 1V.A.2) for the implementation phase. It Is by necessity,

general. It is impossible to be very specific regarding potential
mitigation sites or projects, at this time, since it is unknown when the
implementation phase will begin. Subsequently, more mitigation

opportunities than necessary were identified to facilitate the
implementation process when it does begin.

Under the key mitigation sites, ''representative" sites were chosen to
reflect what we were seeking, but it was recognized there may .be
obstacles to obtaining specific parcels of land. The pertinent private
timber companies were contacted and various options presented to them
for their consideration, including recommendation of properties to us
that would meet our needs, but better dovetail with their timber manage-
ment goals. This will. be pursued in more detail in the near future. In
addition, on the Willamette River Greenway, although properties have
been prioritized on the basis of wildlife and recreation needs, fulfill-
ment of the riparian goal is dependent on willing sellers. These
factors and many others introduce uncertainty into the plan. Therefore,
the mitigation team chose to provide a long list of potential opportuni-
ties, including “out-of-kind" mitigation opportunities, to provide
sufficient flexibility to meet the established goals.

The entire list of mitigation opportunities are provided in Appendix E.
All of the properties and projects listed provide some degree of mitiga-
tion value to improve wildlife habitat in the Willamette Basin, have no
other immediately available funding source, and fill some present '"gap"
in the maintenance of Oregon®s wildlife resources.

IV.A.4 Plan elements: description of needs and costs

This plan presents the general methodology for the implementation phase
for mitigation in the Willamette Basin. Four elements are identified to
meet the needs of this plan: Advanced design, direct implementation
activities, operations and maintenance activities, and monitoring
activities. The first two elements activate the plan; the second two
components maintain its momentum and direction. Following is a summary
of anticipated activities within each plan element.
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Advanced design

This phase is critical to the final- success of the plan because all
recommendations within this plan are provisional. Implementation of
the plan is scheduled over 20 years in five-year intervals,
subsequently, design costs are also distributed over that time
period.

Advanced design costs are broken down into those activities directly
involved with land purchase and those activities pertinent to over-
all implementation. Costs such as identifying specific available
land parcels, the time, effort and travel associated with contacting
landowners, soliciting bids, and negotiations are estimated at $6
per acre, based on a biologist salary of $109 per day with 36
percent benefits and 23 percent overhead. Total design costs for
the plan specific to land purchase are between approximately
$170,000 and $182,000 (Table 3). Those activities such as preparing
environmental assessments and management plans, preparing coordina-
ted management agreements with other agencies, developing plans for
enhancement work, evaluation of mitigation options, and assessing
habitat potential, are pertinent to overall implementation. These
costs are estimated at approximately $150,000 for the initial
20 years of implementation, bringing the total advanced design costs
to $326,000, or approximately $11.50 per acre.

Implementation

The direct implementation activities include those that are
necessary to initially achieve project benefits. Once the prepara-
tory work is completed in the advanced design phase, costs and
activities associated with implementation would include the
following: appraisal fees, purchase costs of land or easements and
associated legal costs, and initial sight development costs
required. Costs of acquiring the key mitigation sites (winter
range) were provided by the Forest Service and are based on 1986
costs for 1978 stand conditions. An exception was the Middle
Santiam site, where estimates were based on an average of 30-year
old timber. Because several of these sites have been significantly
harvested since 1978, acquisition costs which more accurately
reflect current stand conditions, could range approximately $2-4
million less than the $16 million in Table 2 (Section II1.E.5). An
additional cost of $150,000 for developing a 100-acre pasture would
apply to some sites. These total costs are tentative, and specific
appraisals of available properties during the advanced design phase
are required.

The riparian habitat mitigation goal of over 4,400 acres not attain-
able on the key mitigation sites would cost approximately $6-7
million. This estimate is based on current average purchase costs
of $1,500 per acre for Willamette Greenway properties. Acquisition
of Greenway sites would provide the protection needed for these
important riparian habitats and be consistent with Oregon®s State-
wide Planning Goal 15.
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Implementation of the old-growth habitat mitigation goal remains a
difficult problem. Even if old-growth forest similar to what was
inundated was currently available, purchase costs would exceed $80
million. The mitigation team identified a limited number of old-
growth "sites not already protected (1,600 acres) and presented
options for mitigating the remaining nearly 3,600 acres (Section
IV.A.2).

C. Operations and Maintenance (0&M)

These activities include recurring costs necessary to maintain or
continue to improve the benefits to wildlife achieved in the imple-
mentation phase. A wide range of activities fall under this cate-
gory, all of which (e.g. taxes) cannot be anticipated due to the
representative status of the recommended mitigation sites. It is
estimated that the design of the proposed mitigation measures will
involve low 0&M costs. Winter range (key mitigation) sites would
require maintenance of permanent pasture and perhaps some gradual
conversion of hiding cover to forage areas. Cost estimates provided
by ODFW habitat biologists include annual pasture maintenance of
$100 per acre. Land clearing costs for other forage areas could
reach $200 per acre for the first ten years under Management Plan A
(Section IV.A.6.3, Tables 6 and 7). The cost of these and any other
0&M expenditures on the key mitigation sites would be exceeded by
revenue generated from timber harvest.

Expenses associated with riparian sites could be $20 per acre, based
on Oregon State Parks estimates for existing Greenway lands and ODFW
wildlife management area costs. Costs for 0O&M on protected old-
growth sites would be minimal.

d. Monitoring

The purpose of these activities is to assess the effectiveness of
the implemented mitigation measures. For the key mitigation sites,
activities would include assessing shrub regeneration, Tforage
production on pastures, and big game response to management
prescriptions. “Average costs of $.59 per acre were estimated for a
biologist salary, travel, 36 percent benefits, and 23 percent over-
head. These costs would principally be incurred within the first 25
years of the plan and are estimated to total approximately $147,500.

IV_A.5 Summary of mitigation plan cost estimates

The base purchase costs for the habitat goals are summarized in
Table 2. Table 3 provides summarized cost estimates for all elements of
the mitigation plan (i.e.,. advanced design, implementation, 0&M, and
monitoring).

IV_.A_6 Summary of mitigation scheduling: 20-year plan
A summary of the scheduling of mitigation implementation is given in
Table 4,. The plan is designed to be implemented over a span of 20 years

and each five-year increment is, essentially, a mini-plan requiring
facets of each of the plan components (i.e., advanced design, etc.).
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This scheduling was based on a reasonable expectation of what could be
accomplished on the ground for each of the habitat goals, considering
all of the planning and coordination required.

Each of the habitat goals (i.e., winter range, riparian habitat and
old-growth) are allocated equally at approximately 25 percent of the
overall goal, within each of the five-year schedule groups. This is
simplistic in that it is not known what opportunities will be available.

IV.A.7. Maximizing mitigation dollars: Opportunities

Some innovative possibilities exist under this proposed mitigation plan,
which include: Cost-sharing, eventual generation of operation and
maintenance (0&M) monies on the key mitigation sites, and subsequent
advantages of a trust fund concept.

a. Cost sharing

One of the ways to make mitigation dollars go as far as possible is
to share the cost of initial property purchase or 0&M with a private
organization, or public entity where mutual benefits can be
obtained. Such a case is illustrated by the Mary"s River parcel
(Appendix E) possessing both mature forest attributes as well as
unique habitat characteristics sought by the Oregon Chapter of The
Nature Conservancy.

Another possibility for cost-sharing has been identified along the
Willamette River Greenway where mutual goals of this mitigation plan
and Oregon State Parks can be met.

b. Eventual revenue production on the key-mitigation sites

As identified in Table 7 (Section IV.A.8), the potential exists for
the generation of sufficient monies to pay the cost of future 0&M on
these sites, while at the same time retaining 30 percent of the land
base in old growth and maximizing elk production.

C. Trust fund concept

Since the potential to generate funds on the key mitigation sites
exists, some sort of trust fund should be developed to handle the
revenue, perhaps along the lines of the USFS K-V funds (Section
V.D), whereby the money could be directed to the area of immediate
,08M needs. Eventually, such a fund might provide wildlife habitat
development funds beyond the scope of this plan in other parts of
the state.
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Table 3. SUMMAR. OF MITIGATION PLAN COST ESTIMATES OVER 100 YEARS

0ld Growth Goal€

Winter range? Option Option Option
cost Item goal Riparian goalb 1 2 3
Acquisition , 144,000 6,600,000 80,000,000 4 ,000,000(average) o
Developmentd 1,200,000 250,200 - - (all costs included)
Advanced Design:
1. $6 per acre
land purchase 120,000 26,400 23,736 35,604 --

2. Other design costs
(total for all

categories) 150,000
TOTAL INITIAL COSTS 17,614,000 6,876,600 80,023,736 47,035,604 20,000,000
0&M€ (for 20 years) 1,670,000 unknown - -- -
Monitoringf 147,500 - - - - -
TOTAL COSTS 19,431,500 6,876,000 80,023,736 47,035,604 20,000,000
TOTAL PLAN COSTS

Winter Range Goal Option 1: $106,331,336

+ = 26,307,500 = Old-growth goal Option 2: $ 73943,104
Riparian Goal Option 3: § 46,307,500

a Purchase estimates for key mitigation sites based on 1978 stand conditions and 1986 costs. Final costs
could be less.

b Average 1986 purchase value of $1,500 per acre for balance of riparian goal (approximately 4,400 acres).

c Option 1= purchase 3,956 acres of true old-growth: option 2 = purchase 5,934 acres of 40-year-old second
growth; option 3 = dedicate $20 million to maximize mitigation opportunities. Purchase costs include
minimum appraisal fees of $5,000 per 1000-acre parcel and minimum land costs of $300 per acre.

d Based on 800 acres of pasture development, at $1,500 per acre, on key mitigation sites (Table 7). Riparian
costs are based on $50 per acre for 5,004 acres (total acreage goal). Old-growth development costs are
considered minimal.

e 0&M essentially consists of 2 facets (Table 7): 1) maintenance of a total of 800 acres of permanent
pasture at $100 per acre per year (i.e., $80.000). or $8 million over 100 years: and 2) maintenance of
approximately 7,500 total acres of forage (i.e., shrub/grass) areas at a cost of about $40 per acre per
approximate five year intervals, or $6 million over 100 years. Based on this, annual O&M costs are
approximately $140,000, but do not reach that level until year 25 of plan (Table 4). Over the life of the
mitigation, plan, 0&M costs are exceeded by timber revenues (Table 7). Therefore, only costs incurred
during the 20-year implementation phase (Table 4) are included in"total costs. Supplementation of timber
revenues lost to counties, in the short-term, will have to be worked out and included as part of O&M
costs. Average 0&M costs for riparian areas is $20 per acre on an "as$ needed” basis. Because the goal is
4,400 prime habitat areas, 0&M costs should be minimal, but are unknown.

f Based on S0.59 per acre for winter range to determine, for example, success of treatment schedule in terms

of elk use. Total monitoring costs, limited largely to the first 25 years would be approximately $147,500
(Table 4).



Table 4.

TIME SCHEDULE AND COSTS FOR IMPLEMENTATION OF MITIGATION PLAN

1)

2)

Year

0-5

Purchase 5,000 acres of winter range

Purchase 1,100 acres of Greenway sites, other costs

Implement 1/4 of old-growth planl:

Other costs over 5 years

Advanced design
DevelopmentP (winter range/riparian)

Operations and Maintenance (i.e., 200 acres of pasture;
1,875 acres of forage on winter range)

MonitoringC

Total 5-year costs
including old-growth

Option 1: $26,305,050
Option 2: $18,055,050
Option 3: $11,305,000
6-10

Purchase 5,000 acres of winter range
Purchase 1,100 acres of Greenway sites
Implement 1/4 of old-growth plan:

Other costs over 5 years

Advanced design .
Development (winter range/riaprian)

Operations and Maintenance (i.e., 400 acres of pasture;

3,750 acres of forage areas)

Option 1:
Option 2:
Option 3:

5-Year Costs?

$ 4,036,000
$ 1,650,000

$20,000,000
$11,750,000
$ 5,000,000

$ 81,500
$ 362,550
$ 175,000

Average Annual Costs

including

Option 1:
Option 2:
Option 3:

Option 1:
Option 2:
Option 3:

Monitoring (based on acreage of winter range

purchased, first 5 year interval, i.e., 5,000 acreS) $

Total 5-year costs

Option 1: $26,494,800
Option 2: $18,244,800
Option 3: $11,494,800
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5,261,010

$
$ 3,611,010
$ 2,261,010

$ 4,036,000
$ 1,650,000

$20,000,000

$11,750,000
$ 5,000,000

$ 81,500
$ 362,550

$ 350,000

14,750

Averaae Annual Costs

Option 1:
Option 2:
Option 3:

$ 5,298,960
$ 3,648,960
$ 2,298,960

old-growth



Year

3) T1I-T5
Purchase 5,000 acres of winter range $ 4,036,000
Purchase 1,100 acres of riparian 1,650,000

4)

Implement 1/4 of old-growth plan:
Option 1: $20,000,000
Option 2: 11,750,000
Option 3: 5,000,000

Other costs over 5 years

Advanced -design $ 81,500
Development $ 362,550
Operations and Maintenance (i.e., 600 acres of pasture;

$

5,625 acres of forage) 525,000
Monitoring (i.e., 10,000 acres) $ 29,500
Total 5-year costs Average Annual Costs
Option 1: $26,684,550 Option 1: $ 5,336,910
Option 2: $18,434,550 Option 2: $ 9,217,275
Option 3: $11,684,550 Option 3: $ 2,336,910
16-20
Purchase 5,000 acres of winter range $ 4,036,000
Purchase 1,100 acres of riparian $ 1,650,000
Implement 1/4 of old-growth plan:

Option 1: $20,000,000
Option 2:  $11,750,000
Option 3: $ 5,000,000

Other costs over 5 years

Advanced design $ 81,500
DevelopmentD (winter range/riaprian) $ 362,550
Operations and Maintenance (i.e., 800 acres pasture;

7,500 acres of forage) $ 620,000
Monitoring (i.e., 15,000 acres) $ 44,250
Total 5-year costs Average Annual Costs
Option 1: $26,794,300 Option 1: $ 5,358,860
Option 2: $18,544,300 Option 2: $ 3,708,860
Option 3: $11,794,300 Option 3: $ 2,358,860

APPROXIMATE TOTAL COSTS FOR 20-YEARA SCHEDULE:
Plan with option 1: $106,000,000

Plan with option 2: $ 73,000,000
Plan with option 3: §$ 46,000,000
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(Table 4, Cont.)

a Advanced design costs directly associated with land purchase is an.
average of $176,000 for all three habitat categories (i.e., $44,000 per
five-year interval over the first 20 years); supplemental design costs
including analysis of mitigation sites, development of management
plans, environmental assessments, etc., is a total of $150,000 (i.e.,
$37,500 per five-year interval over the first 20 years).

b 0&M costs would increase as more land is purchased.

c Determined at $.59 per acre per year; not required during the first
five year interval. Monitoring costs would increase over the first 25
years of the plan, reaching a maximum annual cost of $11,800.
Monitoring costs would be expected to decrease rapidly after 25 years.

d After 20 years, the mitigation plan may be self-perpetuating,
utilizing timber revenues to maintain it.
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IV_A.8 Generic Plan for development of Roosevelt elk winter range

This generic management plan for big game is intended to apply to a
range of existing habitat conditions and management options. It will be
adapted to specific sites as they are identified during the advanced
design phase (Section 1V.A.4). The three management options were.
developed from ODFW cover criteria for elk (ODFW, 1985), wildlife biolo-
gists familiar with habitat requirements of Cascade Range elk, Willa-
mette National Forest personnel, and recommendations in Brown (1985) and
Harshman and Jubber (Unpub. report by E. Harshman and R. Jubber, see
Appendix G). Management prescriptions and cost estimates are based on a
100-year management plan.

Study Area

For purposes of this example, a management area of 2,000 acres (3 miles
by approximately 1 mile) was used, which borders a stream on one side.
Two site conditions were selected to illustrate the application of each
management option. These site conditions were based on the key mitiga-
tion sites evaluated during the development of this plan (Table 2).
Site conditions #1 was defined using LANDSAT Satellite imagery, and
condition #2 represented conditions existing on selected private forest
lands.. They are as follows:

a) Site Condition #1: Forage, 20 percent (400 acres); hiding cover
20 percent (400 acres); thermal cover (age 35), 50 percent (1,000
acres); optimal cover, 10 percent (200 acres).

b) Site Condition #2: Forage, 100 percent (all acres clear-cut within
the last 10 years); all trees 10 years old or less.

Objective

To provide stable, high quality elk winter range, while maximizing bene-
fits to other target species. A secondary objective under the plans is
to explore the.potential to derive timber revenue where compatible with
wildlife objectives, to make the entire mitigation plan self-sustaining
over the long-term.

Habitat Management

All management options include dedicating 600 acres to old-growth forest

(exempt from harvest) and 100 acres to improved pasture. A minimum
.1/8 mile-wide buffer (240 acres) along the stream, and an additional

360 acres within the unit will comprise the old-growth forest require-

ment. Existing stand conditions will be given credit as "functional"

01 d-growth according to the weighting procedure in Table 5. The

remaining 1,300 acres will be subjected to the treatments specified in
Plans A, B and C and summarized in Table 6.
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Table 5. Calculation of "functional™ old-growth habitat objective.

Functional Years 0ld-Growth Weighted
Acres Present Age In Mitigation P1an@ Value (Weight) Acreage
1.00 90 100 1.0 100
80 90 .9 90
70 80 .8 80
60 70 ' 70
50 60 .6 60
40 50 .5 50
30 40 4 40
20 30 .3 30
10 20 .2 20
0 10 .1 10

3Represents the number of years in this 100-year plan that trees are 90
years or older - the age at which optimal thermal cover characteristics
are evident.

Plan A - Manage 1,300 acres on a 60:40 forage:cover ratio

1) Site Condition #1

a) Forage areas (780 acres) will be allowed to regenerate naturally
and will be maintained in a shrub (e.g., Ceanothus spp)
condition to provide winter browse. Treatments required to
provide the forage acreage are:

Convert 80 acres of thermal cover to forage, convert 400 acres
of hiding cover to forage, and maintain 300 acres of forage in a
forage condition (Table 6).

Because of the timber value already accrued in the thermal cover
stands, logging will be delayed 10 years for trees to reach a more
marketable site (12 inches dbh). Net revenue gain of $158,640 could
be used to defray other long-term costs.

The 400 acres of hiding cover will be converted to forage areas at
the rate of 40 acres per year over 10 years. The costs associated
with this conversion average $200 per acre, for an annual cost of
88,000 and a total cost of $80,000 for 10 years.

Existing forage areas (300 acres) will be managed to encourage shrub
growth and limit conifers at an average cost of $40 per acre. Costs
could be about $12,000 every five years. The management of forage
areas will be assessed in terms of animal response and successional
change.
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Table 6.

Summary of management opt ions for elk winter range on representative 2,000-acre mitigation sites.

PLAN A -PLAN B PLAN C
Site Maintain 60340 Manage on
Condition | Acres Ded icated forsge scover Dedicated Manage on 200 Dedicated 200-year and .
(Age) AC. Old-growth Pasture ratio Old-growth Pasture  year rot at ion Old-growth Pasture 100-year rotation
Forage {5) 400 100 Maintain 300 ac 100 Maintain 130 ac 100
as forage as Forage. Manage 800 ac on a
Enhance 170 ac
For coyer 200-year rotation
Hiding (15) 400 Convert 400 ac Enhance 400 ac and 500 ac on a
to Forage For cover
100-year rot at ion
Thermal{35) 1,000 400 Retain 520 ac as 400 Enhance 600 ac 400
cover; convert For cover
80 ac to Forage
Optimal 200 200 200 200
(90+)
TOTAL 2,000 600 100 1,300 600 100 1,300 600 100 1,300
Site
Condition 2
Forage 2,000 600 too Maintain 1,300 ac 600 100 Manage 1,300 sc 600 100 Manage 800 ac on a

in & 60:40 Forage:
cover ret io

on a 200-year
rot at ion

200-year rotation and
500 ac on a 10D-year
rotation




Costs associated with developing a 100-acre permanent pasture can be
as high as $1,500 per acre, depending on topography and vegetation
on the site, for a total of $150,000. Annual maintenance costs are
$100 per acre, or $10,000 per year. The maintenance of 100 acres of
pasture over 100 years is $1 million.

b) Cover areas will be provided by retaining 520 acres of existing
thermal cover. To encourage the growth of an understory layer
characteristic of optimal thermal cover, commercial thinnings at
ages 47 and 67 will be heavier than under a normal system of
timber rotation.

At age 47, the net gain after logging costs is $441 per acre for
a total gain of $229,320. At age 67, the net gain is $1,905 per
acre for a total revenue gain of $990,600.

Projected costs and revenue gains over 100 years indicate timber revenue
would pay for maintenance costs and return a net gain of $136,560, not
including purchase (Table 7). Representative purchase costs are
provided in Table 8.

2) Site Condition #2

a) Forage areas will be maintained on 780 acres by limiting the
growth of existing conifers. Costs at $40 per acre would be
approximately $31,200 every five years.

Costs of developing and maintaining a permanent pasture are the
same as under Site Condition #1, and total $1,150,000 over 100
years.

b) Cover requirements will be provided on 520 acres fertilized to
enhance development of an understory layer. Fertilizer will be
applied at age 30 at the rate of 200 pounds per acre. Costs are
$75 per acre for a total of $39,000.

Commercial thinning at age 47 will yield a net revenue gain of
$229,320; another commercial thinning at age 67 will return
$990.600.

Over the span of 100 years, projected maintenance costs would exceed
revenue gains by $280 (Table 7).

Plan B - Manage 1,300 acres on a 200-year rotation, which would provide
ratios of 10 percent forage (130 acres);" 15 percent hiding
cover (195 acres); 25 percent thermal cover (325 acres); and
50 percent optimal thermal cover (650 acres). This rotation
calls for harvesting 0.05 percent of the area per year (6.5
acres). Maintenance of 600 acres dedicated to old-growth and
the cost of developing and maintaining 100 acres of permanent
pasture remains the same.
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Table 7. Cost summary for management options of elk winter range on representative sites, over 100 years.

P L A N A PLAN B PLAN C
Site Si te Site Site Si1te Site
Treatment Condition 1 Condition 2 Condition 1 Condition 2 Condition 1 Condition 2
1. Purchasea $3,502,000 $1,151,000 $3,502,000 $1,151,000 $3,502,000 $1,151,000
2. Develop 100-acre pasture 150,000 150,000 150,000 150,000 150,000 150,000
Maintain pasture 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
3. Maintain forage areas 12,000 31,200 5,200 5,200 7,200 7,200
4. Convert hiding cover 80,000
to forage (over 10 years)
5. Convert thermal cover +158,640
to forage
6. Forage seed and fertilize 5,100 1,700
clearcuts
7. Fertilize stands 39,000 50,250 87,750 39,000 84,000
(@30 yrs)
8. Commercial thin (47) +229,320 +229,320 +515,970 +824,670 +415,920 +317,520
9. Commercial thin (67) +990,600 +990, 600 +2,228,850 +3,562,350 +1,740,400 +1,740,000
10. Clearcut +1,041,600 +347,200
11. Net total (development +$136,560 -$280 +$1,539,370 +%$3,144,070 +$1,996,620 +$1,161,820
and 0&M only)
12. Net total (purchase $3,365,440 $1,151,280 $1,962,630 $1,993,070 $1,505,380 $ 10,820
included)

a See Table 8. _
b ¥ indicates net revenue gain.
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Table 8. Acquisition costs for a representative key mitigation site of 2,000 acres.

ACRES COSTS
Site Site Cost per Site Site
Site Conditiona Age Cond. 1 Cond. 2 Acre Cond. 1 Cond. 2
Forage 5 400 2,000 $ 575 $ 230,000 $1,150,000
Hiding 15 400 $ 720 288,000
Thermal 35 1,000 $1,5000 1,500,000
Optimalc 200 $7,400 1,480,000

Title insurance, escrow, recording fees
Timber Cruise

TOTAL

1,000 1,000

3,000

$3,502,000 $1,151,000

a See page 51 for site condition information.
b Approximate extrapolation

£ Based on volume of 60,000 board feet per acre.




1) Site Condition #1

a) Forage areas would be maintained by limiting the growth of
conifers on the 130 acres currently in the forage condition.
Costs are $40 per acre, for a total of $5,200. These areas
would require maintenance as forage until the oldest trees are
scheduled for harvest. The oldest trees, not dedicated to old-
growth, are approximately 35 years old and will not reach
harvest age under this plan for 165 years. At this time,
succession will have provided stand conditions in the approxi-
mate ratio that would occur under a 200-year rotation. The
prescriptions of the 200-year rotation scheme would then be
implemented.

b) Cover prescriptions required within 100 years to bring existing
timber stands into a 200-year rotation ratio include the
following:

1. Fertilize the remaining 270 acres currently in forage, for
maximum tree growth (minimal cost, $20,250) and commercial
thin at age 47 (revenue, $74,970) and age 67 (revenue,
$323,850).

Net revenue gain approximately $378,570.

2. Fertilize 400 acres of hiding cover at age 30 (minimum cost,
$30,000) and commercially thin at age 47 (revenue, $176,400)
and age 67 (revenue, $762,000).

Net revenue gain, approximately $908,400.

3. Commercially thin 600 acres of thermal cover at age 47
(revenue, $264,600) and age 67 (revenue, $1,143,000).

Net revenue gain approximately $1,407,600.

Accounting for 100 years of pasture development and maintenance and the
above costs and revenues, this management would yield a net gain of
$1,539,370, not including initial purchase (Table 7).

2) Site Condition #2

a) Forage areas (130 acres) would receive the same treatment
described under site condition #1 at a cost of $5,200. Because
the oldest trees are only five years old, maintenance as forage
would be required for 195 years prior to initiation of the 200-
year rotation plan.

b) Cover prescriptions for the remaining 1,170 acres would involve
fertilizing for maximum tree growth (a minimum cost of $87,750),
commercial thinning at age 47 (gain = $824,670) and age 67
(gain = $3,562,350).
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With all costs and revenues, except land purchase, this plan would yield
a net revenue gain of $3,144,070 (Table 7).

Plan C Manage 800 acres on a 200-year rotation (80 acres forage; 120
acres hiding cover; 200 acres thermal cover; 400 acres optimal
thermal cover), and 500 acres on a 100-year rotation. The 100-
year rotation harvests 1 percent of the area per year and
provides a ratio of 20 percent forage (100 acres); 30 percent
hiding cover (150 acres); and 50 percent thermal cover (250
acres).

1) Site condition #1
a) Forage areas will be maintained on 80 acres_ under the 200-year
rotation for a cost of $3,200, and 100 acres under the 100-year
rotation for a cost of $4,000, until forage:cover ratios
approximate actual conditions in a managed forest.

b) Cover prescriptions would involve fertilizing 120 acres of
hiding cover, and commercial thinning 720 acres of hiding and
thermal cover at ages 47 and 67 under the 200-year rotation (net
gain for all activities, $1,680,120).

Using the 100-year rotation, commercial thinning volumes are
less than under an extended rotation. The thinning at age 47 is
approximately 17 percent less volume, and at age 67 about 38
percent less. These differences were used in the following
calculations: A total of 400 acres of forage and hiding cover
will be fertilized at age 30 at a cost of $30,000, and thinned
at age 47 at a gain of $98,400.

Another thinning at age 67 would yield $368,800 in revenues, and

final harvest gains are $17,360 per acre. Because the oldest
trees entered into the 100-year rotation are 15 years old, final
harvests will not begin for 85 years. At this time, clear-

cutting four acres (1 percent) per year would include 60 acres
within the 100-year management plan and return a revenue gain of
$1,041,600. Clearcut units will be seeded with big game forage
and fertilized (costs for 60 acres @ $85 per acre, $5,100).

This management would provide a net gain of $1,996,620 (Table 7).

2) Site condition #2.

a) Forage areas will be maintained on 80 acres under the 200-year
rotation and 100 acres under the 100-year rotation for a total
cost of $7,200.

b) Cover treatments under the 200-year rotation system will involve
fertilizing and two commercial thinnings on 720 acres for a net
revenue gain of $1,635,120. Prescriptions for the 100-year
rotation are fertilizing, and two lower volume thinnings on
400 acres, for a net revenue gain of $437,200. Final harvest
would begin on four acres per year beginning in year 95 of the
100-year management plan. Net revenue gain for five years would
be $347,000. Clearcut units would be seeded with big game
forage and fertilized at a cost of approximately $1,700.
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This management option would provide $1,161,820 in revenue (Table 7).

Other Factors

Other factors that would have to be considered when applying a generic
big game management plan to specific properties include the following:
1) Slope, aspect, soil, elevation.

2) Access.

3) Size of mitigation area.

4) Potential for a coordinated management plan with FS, BLM, etc.

5) Long-term management intent on surrounding land.

6) Presence or absence of riparian area, other body of water,
SOMA/SOHA, endangered species, etc.

7) Existing timber structure on the mitigation site.
8) Desirability of permanent pasture.

9) Excessive roading on proposed site or in surrounding areas.

Guidelines for developing specific big game management plans in the
Cascades are available in Brown (1985). A Memorandum of Understanding
between ODFW and USFS, signed in 1979, promotes the utilization of
guidelines provided in Thomas (1979), for both fish and wildlife habitat
protection planning. Brown®s publication is a sequel to that of
Thomas. Considerable additional information is available, including an
elk habitat model for western Oregon (USFS, 1986) and elk and deer
guidelines in the Cascades (Unpub. report by E. Harshman and R. Jubber).
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IV.B  Other Mitigation Alternatives Considered

The preferred alternative, based on 100 percent replacement of the
structural components of the lost habitat, takes into consideration the
inherent value of the total habitat and its value to many different
wildlife species. At the same time, it recognizes realistic constraints
resulting from an attempt to mitigate for historic losses, and accepts
immediate shortfalls in habitat value, in exchange for long-term
benefit. The preferred alternative has a strong biological basis and
retains sufficient flexibility to address a wide range of opportunities
and concerns in the implementation phase of this program. A number of
other alternatives were considered which, under specific circumstances;
could be developed into viable mitigation plans. However, under the
constraints that currently limit the availability of mitigation
opportunities within the Willamette River Basin, the preferred alterna-
tive, as outlined iIn Section IV.A, was determined to be the most
feasible. The other alternatives and their principle shortcomings are
succinctly described in the following sub-sections.

IV.B.1 Full redress, achieved by replacing all habitat units lost for
all evaluation species.

This alternative would seek mitigation through the"traditional concept
of habitat improvement and would not credit the exchange of immediate
habitat value (e.g., TfTunctional old-growth concept) for long-term
protection, or the acre-for-acre exchange (e.g., riparian habitat) for
the protection of valuable existing habitat.

Although this alternative would provide more benefits to wildlife than
the preferred alternative, it is considered an ideal that is not
realistically achievable. It differs from the preferred alternative
both in scope (i.e., much more land would be required for mitigation
under full redress) and refusal to accept, "shortfalls™ in mitigation
objectives in exchange for protection of existing and future habitat
values. '

This alternative is not flexible enough to deal with the many difficul-
ties encountered in mitigating for historic habitat and would be
considerably more expensive than the most expensive option under the
preferred alternative (Option 1).

IV.B.2  Fulfill all habitat goals on key mitigation sites.

This alternative maintains the structural replacement concept, but
limits mitigation to the mitigation sites in proximity to the project
areas. This eliminates going off-site for riparian habitat and old-
growth objectives, or seeking other mitigation opportunities. Mitiga-
tion would be pursued by purchasing key mitigation sites until the 25
percent riparian and 26 percent old-growth structural replacement goals
are reached. Considering that 20,000 representative mitigation acres
provides only three percent of the riparian and six percent of the old-
growth structural goals, up to eight-times as much land acquisition
would be required under this alternative.
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This alternative, like IV.B.I, is not flexible enough, and the land
acquisition and total cost is prohibitive. In addition, all of the
old-growth values would be only functional, providing minimal old-growth
habitat at the end of the mitigation plan time-frame.

IV.B.3  Emphasis on single-species mitigation."

This alternative would seek 100 percent (i.e., 15,295 HU's) mitigation
for elk losses and would ignore the critical importance of the other
structural components to other wildlife. This concept recognizes that
the total 20,123 acres was evaluated as critical big game winter range.
On the basis of an average habitat rating of 0.4 for the representative
key mitigation sites, the quantity of land needed to replace the total
habitat unit value for elk would be approximately 40,000 acres of cut-
over timber lands.

This alternative was rejected because of its narrow mitigation poten-

tial. As discussed -in Section 111.D, these key mitigation sites will,

in the long-term, provide good quality elk winter range for all but the
harshest winters. However, -they can never possess '‘the habitat quality
for other wildlife species the preconstruction complex of lowland, old-

growth and riparian habitat had.” This alternative is not cost-effec-

tive in terms of providing the best mitigation for the cost, and it was

the consensus of the Mitigation Team that they did not want to ignhore

other wildlife values. This alternative differs principally from the

preferred alternative in terms of approaching mitigation as replacement

of critical big game winter range only, rather than as replacement of
habitat with separate structural components; all of which have distinct

wildlife values.

IV.B.4 Fulfill all habitat goals by enhancement activities (i.e.,
habitat improvement) on lands currently in public ownership.

Considerations pertinent to the rejection of this alternative as a total
program direction are discussed in Section V.C.

The preferred alternative does not preclude enhancement opportunities on
public lands if they can be shown to be productive habitat measures,
merit funding under this program, and are compatible with the overall
direction of this mitigation plan. At this time, few opportunities have
been identified (Appendix E).

IV.B.5 Trade documented habitat value losses for current management
needs within the state.

This alternative as a total program direction was rejected on the basis
of a.limitation imposed by the Regional Power Act, which addresses fish
and wildlife species "affected by" hydroelectric development, operation
and management (Section 4.(h)(5).
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The preferred alternative, however, does address management needs for
the evaluation species, coordinating management needs and mitigation
goals-when possible. In addition, due to current habitat limitations,
the preferred alternative gives mitigation credit for the protection of
existing and future habitat values on the basis of present wildlife
management needs. Current management needs and habitat availability
cannot be ignored when mitigating for historic losses.

IV.B.6 No action
This alternative would maintain the status quo initiated at the time of

construction for all eight projects of not mitigating for impacts to
wildlife. This is clearly not the intent of the Power Act.
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V. DISCUSSION AND SUMMARY
V.A Introduction

This mitigation plan was developed with the intent of mitigating to the
greatest extent possible, with the resources available, for negative
impacts to wildlife resulting from the specified hydroelectric
projects. Based on the hydroelectric benefits gained through develop-
ment and operation of the project (Appendix B), we conclude that the
hydropower mitigation responsibility is 70 to 93 percent of the total
operation of the projects. Considering the magnitude of wildlife
habitat loss, we recognize that under the most optimistic scenario it is
possible to mitigate for only a portion of what was lost. In current
dollar-values, the cost of fully mitigating the loss would exceed $200
million. Because of this, the preferred alternative accepts certain
biologically justified shortfalls in meeting the plan objectives.

We have attempted to take as realistic and balanced a view as possible
in the development of this plan, taking into consideration the docu-
mented losses, the needs of the affected wildlife species, and current
habitat and management needs within the state. Relative to other
hydro-sites within the Columbia River Basin, we are faced with a
consideration that is unique to the Willamette Basin: the high cost of
doing business in some of the most productive coniferous forest lands in
the world. The land base in western Oregon and Washington is used
predominantly for the production of wood products. Wildlife habitat
management on public land in this highly productive timber area, is
carried out in coordination with timber management (Brown, 1985). The
predominant timber management system on both public and private lands in
the Willamette Basin, is even-aged trees produced by clearcutting large
land parcels (Brown, 1985). In general, wildlife need a variety of
habitats to meet their year-round survival needs; and they need the same
proportion of variety on a permanent basis. The even-aged structure,
when applied to a large segment of the land base, has limited usefulness
to wildlife because it tends to meet only partial wildlife needs, such
as forage or hiding cover, for short periods of time. Some sacrifice in
harvest revenues is required to provide good wildlife management on
forested lands, in terms of the level of sustained diversity necessary
for the long-term survival of a diverse fauna.

This cost of providing for wildlife needs is high in the Willamette
Basin, and will become higher as the demand for forest products
increases and the available productive timber acreage decreases due to
human development and population expansion. The provisions of the
Regional Power Act -offer a unique opportunity to offset some of the
past, present and future negative trends to wildlife. Providing
adequate mitigation for hydroelectric impacts in the Willamette Basin is
going to be relatively more expensive than comparable mitigation in
other parts of the Columbia River Basin, because of the nature of the
land base. ’
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V.A.l. Structural Replacement Goal

Wildlife depend on sustained habitat diversity to meet their survival
needs. Thomas et al. (1979) report that "wildlife respond to the
structure of a forest perhaps more than to any other single factor."
Brinson et al. (1981) further identify the major components of diversity
in habitat types as: 1) edge (i.e., interface zones); 2) variable
vertical structure (i.e., layers of vegetative growth); and, 3) variable
horizontal structure (i.e., "patchiness™). Because of this ultimate
importance to wildlife, the overall goal of this mitigation plan is the
replacement of the preconstruction habitat community structure (i.e.,
winter range, riparian habitat and old-growth forest).

V.A.2 Importance of the big game winter range goal®

As mentioned throughout this report, big game populations sustained
major losses in critical winter range as a result of construction of the
Willamette projects. Because winter range has been identified by
resource agency biologists as the limiting factor for Roosevelt elk
populations in the Cascade Mountains, proper management of existing
range is essential in meeting winter habitat requirements.

The basic needs of Roosevelt elk for food and cover can be provided on
winter range by the proper scheduling and size of forage areas (e.g.,
clearcuts) and maintenance of adequate cover. Long-term management of a
specific forage to cover ratio is required to provide a stable elk
population. Snow depths exceeding 18 inches tend to bury most forage
and "impede the movement of elk. Elk depend on optimal cover, char-
acteristics provided by large sawtimber or old-growth stand conditions,
to survive adverse weather conditions. This optimal cover provides
thermal protection, and the snow-intercept capability inherent within
these stands of larger trees reduces snow depths. The shrub and herba-
ceous layers, lichens, and litterfall found within these less exposed
areas, provide a supplemental forage critical to ungulate survival
during prolonged periods of adverse weather conditions. Observations by
Harshman and Jubber (Unpub.) indicate elk select optimal cover on flood-
plains during inclement weather and experience higher survival there
than in areas without optimal cover.

Optimal cover stands in western Oregon are rapidly being eliminated as
commercial forest management intensifies (Brown et al. 1985). On
private lands, current timber harvest practices involve liquidating old-
growth timber and utilizing harvest rotations of between 50 and 90
years. This tends to create large clearcut areas, resulting in
extremely poor cover:forage ratios. Depending upon snow conditions and
the proximity of adequate cover, elk populations may initially increase
in response to the additional forage acreage. These areas, however,
quickly grow into a stage of limited forage production and the resulting
decline in elk numbers is indicative of a "boom and bust" population
cycle. This situation occurs® because the forage and cover required to
support a stable elk population is not sustained over time (Brown et
al. 1985).
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This mitigation plan focuses on acquisition of winter range on private
land in the project areas because of the need to upgrade the overall
habitat management to prevent this undesirable cycle of unstable elk
populations. Current Roosevelt elk population estimates for the
Willamette National Forest are at least 1,500 animals less than the
benchmark numbers proposed by ODFW. According to a procedure developed
by Harshman and Jubber (Unpub.), production of 1,500 elk would require
nearly 34,000 acres of managed forest land (Appendix G). Our winter
range proposal of approximately 20,000 acres of lower cost, cut-over
land could eventually provide an estimated 60 percent of the benchmark
numbers based on this method of estimating elk production. We feel
these numbers and probably more, could result from managing the proposed
mitigation lands with emphasis on elk (e.g., forage. production could be
increased at the expense of timber production).

V.A.3 Importance of the riparian and old-growth forest goals

Recognition of the importance of riparian and old-growth forest habitats
by the Mitigation Team is reflected in the significant portion of this
mitigation plan allocated to these habitat types. Because the vegeta-
tion and structural diversity, presence of water, and other characteris-
tics of riparian areas provide a wide range of habitat opportunities,
these areas are extremely valuable to many species of wildlife. In
addition to the many species directly dependent on these areas, others
use them as preferred seasonal habitat or as travel corridors. Riparian
habitat is regularly used by 39 percent of the nongame birds and
50 percent of the nongame mamnals native to Oregon, and supports more
species than any-other community type (Marshall, 1986).

Heightened public awareness of the value of riparian habitat and
associated wildlife species is illustrated by the recent passage of
state legislation designed to protect these areas. The "Riparian Tax
Incentive Law of 1981 provides tax exemption for Oregon landowners
dedicating riparian areas to special protection. This protection is
provided under management plans developed with ODFW agreement and
pursuant to acknowledged county land-use plans. The Oregon Forest
Practices Act contains provisions for protecting riparian habitat, as do
several federal laws governing management of public lands (Appendix D).
Old-growth forests in the Pacific Northwest provide optimum habitat for
as many as 18 bird and mammal species (Meslow et al. 1981).

Recognition of the wildlife implications of the recent intensive 0ld-
growth forest harvest has only occurred since the early 1970°s. Preser-
vation of old-growth habitat and the wildlife species dependent on it
has become an important issue, as evidenced by the USFS preparation of a
supplemental Environmental Impact Statement on spotted owl habitat
management guidelines.

Recently, a significant increase in the nonconsumptive use of wildlife
beyond the traditional consumptive use, has been recognized. In 1980,
an estimated $140 million was spent on nonconsumptive wildlife recrea-
tion by Oregon residents and an unknown amount was spent by non-
residents (ODFW, 1986). A federal nongame law, the Fish and Wildlife
Conservation Act, was passed in 1980 to provide assistance to states for

-65-




nongame wildlife plans and programs. In 1979, the Oregon Legislature
passed House Bill 2536 initiating the first income tax check-off, which
generated an average of $275,000 per year for nongame wildlife between
1979 and 1984 (Marshall, 1986). In addition, hunters spent approxi-
mately $148 million in Oregon in 1980.

Beyond their inherent value to wildlife species, the importance of
riparian areas and old-growth forests is emphasized by their diminishing
supply and competing land uses; both of which threaten their avail-
ability to wildlife. Timber production, livestock-use, road construc-
tion, rock and gravel excavation, mining, and recreation all directly
impact these areas and often degrade or eliminate wildlife values. 01d-
growth forests are being liquidated at a rapid rate on public and
private land in the Pacific Northwest (Meslow et al. 1981). The annual
harvest of Douglas fir sawtimber from western Oregon and western
Washington over the last 30 years has averaged three times the annual
growth (Harris et al. 1982). Large acreages of young and middle-aged
timber stands characteristic of current forest management practices do
not meet the habitat needs for the range of species associated with
older forests.

V.B Justification for Land Purchase as a Major Program Direction

The Interagency Mitigation Planning Team considered all possible mitiga-
tion optibns as ways to meet the identified mitigation goals (Section
II1.E). The final recommendation, however, is primarily the purchase of
private lands. Other options are recommended when it is clearly
indicated a significant habitat gain can be achieved from an enhancement
activity that has no alternative funding source. This direction evolved
during the planning period as a result of evaluating both the cost-
effectiveness and biological-effectiveness of the various mitigation
options. Following are findings that supported the private purchase
options:

1. In general, habitat values on public lands are in better condition
"than equivalent habitats on private lands. In many instances the
difference is dramatic (e.g., the trend on private timber lands to
remove more riparian vegetation and produce larger clearcut areas in
their timber harvests, than are legally allowed on public lands).

2. The wildlife values for all three habitat categories (i.e., winter

range, riparian and old-growth forest) are threatened by human

activities and development throughout the Willamette Basin. Habitat
protection is needed in all cases.

3. There is little incentive to manage for wildlife on private lands
because of the resulting reduction in timber revenues (e.g., board-
feet left standing, Iincreased harvest costs, costs of preventing
public access to road systems, etc.)

4. Wildlife management on the federally-owned lands in the Willamette

Basin could be improved in certain instances, but is relatively acod
overall, particularly as compared with adjacent private ands.
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Environmental laws govern USFS and BLM actions on their lands, and
funding sources are available for wildlife management (see number 8
below).

5. Considering the overall higher habitat value existing on USFS lands,
there is a relatively low net gain in habitat value from enhancement
activities. The large amounts of federal land needed to mitigate
for even a small portion of the documented losses is not feasible
under present management of the national forests.

6. The greatest gains in mitigation values on public forest lands would
probably be made in -harvest rotation deferrals. However, since a
national forest has timber production goals, a deferral of 30 or 40
years in one area may result In an increased harvest in another
area. If this occurred, there would not be a true mitigation gain.

7. The Willamette National Forest draft management plan has not yet
been completed, and therefore, a comprehensive list of wildlife

enhancement opportunities is not available. As the forest plan
develops, more coordinated opportunities for enhancement may become
apparent.

8. The USFS has several sources of funding available for wildlife
enhancement activities, including: "P&M" funds (i.e., Program
Management funds from Congress) and "K-V'" funds (i.e., monies appro-
priated by the Knutson-Vandenberg Act of 1930 from timber sales on
public lands for reforestation, wildlife enhancement, etc.).
Although there are some restrictions on how "K-V" funds may be spent
(i.e., on a specific timber sal®),, tha Willamette National Farest,
due to its high, productivity, generates some of the highest levels
of K-V funds in the nation. The P&M funds tend to be more erratic,
but the National Forest System received its largest wildlife budget
ever, more than $40 million, in 1987; and BLM received more than $16
million (Wildl. Managemt. Inst., 1986). The P&M fund allocation
from Congress must be divided among all the nation®s forests, nine-
teen of which are included in Region 6, and is not exclusively
dedicated to enhancement activities. At this time, enhancement
activities beyond the scope of these funding sources have not been
clearly identified on the Willamette (e.g., forage seeding of the
Hills Creek drawdown zone (II.B.3; Appendix E) appears to be the
only wildlife project submitted in 1987 for P&M funding on the
Willamette National Forest). (Personal comm., USFS Region 6, Head-
guarters Office, Portland, January 6, 3.987). As indicated in number
7 above, enhancement opportunities outside the scope of these
funding sources probably exist, and should be considered for incor-
poration into the Willamette Basin Mitigation Plan at a later date,
based on the potential level of habitat gain.

V.C Magnitude of Loss: Consequences
Habitat loss is the most critical problem facing the survival and

management of wildlife species today; not only in Oregon, but around the
world. “"This loss of habitat is a two-fold problem. Not only is the
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habitat permanently lost in many cases (e.g., the removal of tropical
rain forests whose delicate ecological balance, once destroyed, cannot
be restored on the fragile, nutrient-poor soils in which they grow); but
the quality of the remaining habitat is reduced and its capacity to
support wildlife greatly diminished. Forests that covered approximately
one-fourth of the earth"s land area as recently as 1960, will likely
cover only one-sixth by the year 2000 (Council on Environmental Quality,
1980 in Harris, 1984).

In Oregon, we cannot isolate the hydroelectric losses identified in this
plan, from the larger problem of habitat reduction throughout the
State. Because of the scope of the problem, the cost to recoup indivi-
dual losses is greater (i.e., there is less available habitat), and the
recovery of these habitats becomes more important to specific animal
populations and species. Although, for example, the standing timber
volumes of the United State®"s forests have increased from the lowest
levels (in the 1930's), several attributes of todays "new" forests
reduce their value to wildlife. These attributes are, specifically, the
conversion of naturally structured and regenerated forests to even-aged
monoculture plantations; and fragmentation of remaining natural forests
into progressively smaller patches isolated. by (timber) plantations or
by agricultural, industrial or urban development (Harris, 1984).

The belief that creation of national parks and nature reserves, although
critical to maintaining many plant and animal species, can reverse the
effect of widespread habitat loss on species survival, is not justi-
fied. Most existing protected areas are small, have odd shapes and are
isolated (Harris, 1984). According to a recent study by W. Newmark of
the University of Michigan at Ann Arbor, nearly all national parks in
western North American have lost some species of animals since they were
established, chiefly because the lands were too small to sustain them
(M. Ritter, "Mammal Losses Found in Most National Parks," Oregonian, 29
January 1987).

For these reasons, wildlife management opportunities? such as those out-
lined in this mitigation plan, are crucial to the maintenance of habitat
for wildlife. Important aspects of this plan pertinent to species
maintenance and survival, are the emphasis on active wildlife
management, and proximity to and coordination with public forest lands,
to maximize habitat benefits. As discussed iIn Section IV_.A, this
management approach does not prevent some of the timber resource from
being harvested.
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This Mitigation Plan, 1in conjunction with the previous status reviews
and loss assessments, meets the criteria of Section 1004(d.1) of the CRB
Fish and Wildlife Program for acquisition of wildlife habitat. In
summary':

A. The need for and level of mitigation at the eight federal projects
was documented and agreed upon, through the process outlined in
Section 1004(b) of the CRB Fish and Wildlife Program (see status
reviews and loss assessments).

B. A mitigation implementation plan has been developed that attempts
to identify both the most cost-effective and biologically-effective
approach to mitigation. Consistent with Sections 4(h) (5) and (6)
of the Northwest Power Act, the mitigation plan is based on the
best available scientific knowledge; coordinates mitigation
activities with ongoing state and federal management needs; and
explores the most productive, cost-effective mitigation alterna-
tives.

C. Consultation and coordination activities have taken place pursuant
to Section 1304(c)(2) of the CRB Fish and Wildlife Program
(Appendix A).

D. The mitigation proposal included in this report is as detailed as
possible. It includes the identification of specific mitigation
opportunities consistent with the plan®s objectives; cost estimates
for implementation and a scheduling format; identifies pertinent
state and federal laws and regulations, as well as existing wild-
life management needs; specifies 0&M and monitoring needs; and has
a sound biological basis.
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VI. 61 ossary

affected area - aterm used in this report to denote that area directly
affected by hydroelectric construction and operation; includes the
reservoir, project facilities, staging areas®, and relocated roads.

animal damage - injuries inflicted upon forest tree, seedlings, and
young trees through seed foraging, browsing, cutting, rubbing, or
trampling; usually by animals, but sometimes birds.

big game - state wildlife agency designation for large mammals some of
which are hunted (e.g., deer, elk, bear, cougar); while others are fully
protected (e.g., Columbian white-tailed deer).

buffer strip or zone - an area of vegetation left or managed to reduce
the impact of a treatment or action of one area on another.

canopy - the more or less continuous cover of branches and foliage
formed collectively by the crowns of adjacent trees and other woody
growth.

canopy closure - the progressive reduction of space between tree crowns
.as they spread laterally; the percent of ground area covered by the tree
and shrub canopy when viewed from overhead.

carrying capacity - level of use which can be accommodated and continued
without irreversible impairment of natural resources productivity. The
maximum number of animals an area can sustain without suffering
vegetation and other habitat damage.

cavity - a hole or opening in a snag or living tree caused by fire, rot,
limb breakage, or produced by a primary excavator (e.g., woodpeckers);
used for roosting, reproduction, and hiding or thermal cover by many
wildlife species.

Class | streams - waters which are valuable for domestic use, are
important for angling or other recreation, or are used by significant
numbers of fish for spawning, rearing or migration routes.

climax plant community - the mature stage of the plant succession
process that is final and stable. At this point the ecosystem is
relatively unchanging (Goudie, 1984).

closed sapling-pole-sautilber stand condition = a stand condition in the
forests of western Oregon where trees are passing through the sapling
and pole sizes and entering the sawtimber size, and where there is a
closed crown canopy; average stand diameter is between 1 and 21 inches
d.b.h., and crown cover exceeds 60 percent.

. commercial forest 1 and - forest 1 and that is now producing,” or is

capable of producing, at least 20 cubic feet per acre per year of
commercially important tree species.
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compercial thinning - the removal of a portion of the merchantable
material from a forest stand to allow for better growth of remaining
trees.

community - a group of one or more populations of plants and animals in
a common spatial arrangement; an ecological term used in a broad sense
to include groups of various-sizes and degrees of integration..

conifer - an order of the botanical group Gymnps eymaecomprising a
wide range of trees, mostly evergreens, that kear cones and have needle-

shaped or scale-like leaves; timber commercially identified as softwood;
in western Oregon, the most important fiber-producing conifers are
Douglas-fir and several species of pine, hemlock, spruce, true fir and
cedar.

cover - veg